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Continuous Belt 


FILTER 


NO BLINDING 


..Filtering Difficult De-Inking Waste Sludge! 


In a paper recovery process in Wis- 
consin, wastes from old telephone 
books are settled out in a clarifier and 
the underflow sludge filtered on an 
EimcoBelt continuous belt filter. Ex- 
tremely fine fiber and clay particles in 
these wastes make the sludge excep- 
tionally difficult to filter. 

The customer's engineers, knowing 
that frequent and excessive blinding 
of filter media would result on conven- 
tional drum filters, chose an EimcoBelt 
filter for the job on the basis of this 
filter's proven ability to maintain a 


clean medium handling similar difficult 
slurries. 

With an EimcoBelt filter, operation 
is continuous, with no blinding and no 
fall-off in filtration rate. 

The belt filter medium is continuous- 
ly removed from the drum for cake 
discharge and cloth cleaning. High 
pressure wash sprays scour all traces 
of ink wastes from the filter medium 
while it is away from the drum. High 
filtration rates are obtained with little 
or no coagulant addition being re- 
quired to condition the sludge. 


Because EimcoBelt filters maintain a constantly cleaned filter medium, 
difficult slurries that have never been filtered successfully on vacuum 
filters are now handled continuously and profitably. Even slurries 
having low solids concentrations, which ordinarily require thickening, 
have been filtered directly, with EimcoBelt filters. 


Ask the Eimco representative in your area for facts on how EimcoBelt filters can 
cut costs in your operations. Write Eimco Filter Division for Bulletin F-2053. 


EimcoBelt is a registered trademark of The Eimco Corporation. 


THE EIMCO CORPORATION | 


FILTER DIVISION 
634 SOUTH 4TH WEST 
SALT LAKE CITY, UTAH — U.S.A. 


RESEARCH AND DEVELOPMENT CENTER 
301 90. WICKS ROAD, PALATINE, HLINOIS 





Rocks brewed in acid 
build bumper crops 


| big tanks at this plant, hot acid 
dissolves phosphate from ground- 
up rock, much like hot coffee dissolves 
sugar. This liquid is then drained away 
to make fertilizer. Ordinary metal tanks 
couldn’t be used to hold the swirling 
mixture because rock would wear out 
the metal, acid would eat holes in it. 
They needed tanks tough enough to 
resist both acid and abrasion. 
B.F.Goodrich engineers recom- 
mended lining steel tanks with special 
rubber compounds attached by the 
B.F.Goodrich ‘‘Unilock”’ process. The 
rubber lining is locked to the metal so 
strongly and tightly that it practically 
becomes a part of it. A square inch of 
it can at 500 pound tug without 


tearing loose. High temperatures don’t 
affect it. Even if the acidproof rubber is 
punctured, the bond confines the 
damage to a small area where it can 
easily be repaired. 

Thirty-five big tanks were rubber- 
lined by the B.F.Goodrich process— 
eleven of them so large they had to be 
lined at the plant. That was seven years 
ago. Since then the tanks have been in 
operation 24 hours a day, seven days 
a week, look good for many more 
years of service. 

When you order tank linings, the 
true cost as the price divided by the 

ears of satisfactory service. On that 
beers your cost will be the lowest when 
you specify B.F.Goodrich. In the past 
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36 years, B.F.Goodrich has rubber- 
lined thousands of tanks to handle 
acids and other corrosives. Some are 
still in use; others lasted 15 to 20 years. 
Not one ever failed to end costly 
shutdowns for repairs. B. F. Goodrich 
Industrial Products Co., Dept. M-935, 
Akron 18, Ohio, or Tuscaloosa, Alabama. 


B.EGoodrich 


TANK LININGS 
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What you see 


is a clean, compact, ruggedly built, totally en- 
closed, continuous production unit 


— a machine designed, built and tested to fit 
your specific requirements for: 


solids dryness 

filtrate clarity 

feed slurry consistency 
feed volume 

feed temperature 
wash 

fume tightness 


pressure 


What you don’t see 


are all the elements that contribute to the cer- 
tainty that the Bird recommended for the job 
will do its work well and with continuous de- 
pendability and economy over a long period 
of time. 


Among these hidden values are: 


e thirty years of concentrated experience on 
solid-liquid separation problems as the lead- 
ing designer and builder of almost all types 
of equipment for this purpose 


a firm policy of maintaining interest in your 
installation and its successful operation, not 
just until it’s paid for but as long as it’s on 
the job 


Bird is in the business of building machines 
that run and keep on running rather than in 
building up a source of repair parts business 


If this is your idea of the kind of equipment to buy, you’d 
BETTER BUY BIRD. Ask us to make recommendations 
and estimates based, if need be, on pilot scale test findings 
at the Bird Research and Development Center. 


BIRD 


MACHINE 
COMPANY 


SOUTH WALPOLE, MASSACHUSETTS 
BUILDERS OF THE COMPLETE LINE OF SOLID-LIQUID SEPARATING EQUIPMENT 


Operators of the Bird Research and Development Center for pilot-scale testing 
to determine the correct equipment for the job. Yours to use. 


Application Engineering Offices: 


EVANSTON, ILL. * ATLANTA, GA. 


* HUNTINGTON, W. VA. * 


LAPORTE, TEXAS * WALNUT CREEK, CALIF. 
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Steam trap dependability is a matter of 
what the manufacturer puts into the trap 


ARMSTRONG TRAPS 
ARE DESIGNED AND MADE 
TO GIVE YOU DEPENDABILITY 


eel ‘y Armstrong Traps provide the most 
» advanced development of the time- 
proven inverted bucket principle. Sim- 
ple, but effective, there isn’t much that 
can go wrong. 


1. Efficient, proved 
operating principle 





Armstrong kai. design gives big 
capacity in a sma re a e mech- 
anism is virtually fool-proof. All body 
styles are easy to inspect and main- 
tain without removal from the line. 


2. Good design 





Only the best goes into Armstrong 
Traps. Bodies are close grained 30,000 
tensile iron castings or high quality 
forgings. Working parts are all tough, 
corrosion resistant stainless steel. 


3. Highest quality 
materials of construction 





Armstrong Traps are made by crafts- 
men who take pride in their work. 
Careful inspection and uent check- 
ing insure the quality of the trap. 


4. Good workmanship 





Your fay mg has probably been solved 


already in the extensive experience of 
the Armstrong engineering and sales 
organization. You can be sure of sound, 
dependable recommendations. 


S&S. Application 
know-how 


Your local Armstrong Representative can show you 
what Armstrong dependability can do for you. Call 
him today or write direct. 


t 


860 Series for ies, No, 801, 880 Series, 200 Series, Forged Steel Series 
low pressure side inlet, side inlet, a bottom inlet, for high pressures, 
bottom outlet. strainer. top ovtlet. high temperatures. 


@eeeeeseseeeeeseciseeseeeseeees @eeeeeeeeeeee eee eeeeeeeeeeiseeeeseseeeese 


heating service. side outlet. 








> 
The 48 page Armstrong Steam XQ O 
Trap Book tells how fo correctly @ 


size, install and maintain steam y ARMSTRONG MACHINE WORKS 


traps for any pressure, any tem- 


, any load plus full cat- 
Pa cepa ah 8587 Maple Street Three Rivers, Michigan 


Traps. Ask for Catalog K. 
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Kmphasis on Materials 


Materials of construction take on added importance for 
chemical engineers today, with operating conditions becom- 
ing more severe and the squeeze on profits demanding more 
careful economic analyses when choosing the “best” material 
for a particular application. Our 19th biennial materials- 
of-construction report, in three parts, contains practical data 
and help for making technical and economic decisions. 


COST ANALYSIS KEY TO CHOOSING PIPING MATERIALS 


The bewildering array of materials now available for process 
piping makes selection more complicated than just picking 
an alloy out of a corrosion table. Cost factors—for material, 
installation and maintenance—may dictate choice of a less- 
resistant material. Here is practical information on proper- 
ties and economics of both metals and plastics (p. 183). 


MATERIALS MANUFACTURERS AND WHAT THEY MAKE 


This regular feature of our biennial report lists 262 pro- 
ducers of important materials of construction for the chemi- 
cal process industries. Here you'll find information on 
forms available, trade names, details on composition, grades 
and properties. Many new producers are included (p. 193). 


MORE INFORMATION ON ALLOYS AND PLASTICS 


We are repeating this service, first offered in 1958. Here 
are over 550 items of current technical literature, offered 
by producers of materials of construction, with details about 
the contents of each bulletin or pamphlet (p. 214). To 


request your copies, use our Special Reader Service Card. 
R. B. NorDEN 
J. R. MARSHALL 





MOBIL HELPS CHARDON RUBBER 
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Oil life extended, lubrication costs 

slashed, maintenance techniques improved, 
equipment downtime reduced— average 
annual savings over four-year period: $6,928. 


The Chardon Rubber Company produces a wide 
variety of specialty items for industry. These items 
include thousands of precision-molded and -ex- 
truded rubber and plastic pieces of various shapes. 

Quality control and accuracy are of prime im- 


SAVED: $1,600. With excessive carbon build-up caus- 
ing faulty valve seating and an explosion hazard in 
three air compressors at Chardon, these compressors 
had to be opened up for valve cleaning or replacement 
an average of 10 times a year collectively. Mobil recom- 
mended correct cylinder lubricant and proper feed 
rates. Result: compressors have run over 4 years with- 
out overhaul. 


portance at Chardon. And to maintain high level 
production and equipment performance, Chardon 
relies on Mobil lubricants and Mobil technical 
assistance. By suggesting oil re-use, by extending 
lubricant life, by recommending correct products 
and improved application techniques, Mobil has 
helped Chardon save twice as much in maintenance 
costs as they have spent on Mobil Products. 
Interested in how Mobil may benefit you? Call 
your Mobil Representative. Or write: Mobil Oil 
Company, 150 East 42nd Street, New York 17, N. Y. 


SHAPE *2771I3 SAVINGS! 


SAVED: $938. Chardon Rubber encountered these 
problems in 42 molding presses: damaged packings, 
gasket failures, leaking valves and rusted rams and 
cylinder walls. By changing the hydraulic fluid formu- 
lation, Mobil has reduced these problems materially— 
saved Chardon $938 in 18 months. 


CORRECT LUBRICATION 
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What you should know 


about the economics 
of Reynolds Aluminum 


Process Pipe 


Reynolds Aluminum Process Pipe—strong, light- 
weight, and corrosion-resistant—costs no more than 
cold rolled black steel or galvanized steel pipe, when 
you consider the total installed cost. For example, 
the table below shows that the base price of Reynolds 
Aluminum Heavy-End Pipe is almost as low as gal- 
vanized steel. Shipping and installation costs for 
aluminum pipe are invariably lower than heavier 
pipe—usually from 15 to 30% less. 


PIPE COSTS COMPARED 


4” Schedule 40 Pipe Freight to 
(Plain End) *Carload West Texas 
100 feet Price from Eastern U.S. Total 





Black Steel 98.37 15.86 114.23 
Galvanized Steel 117.72 15.86 133.58 
Aluminum Heavy End* 143.75 —(1) 143.75 
Alloy 6063 -T6 

Aluminum 179.15 —(1) 179.15 
Ailoy 6063 -T6 

Stainless Steel 621.77 15.86 637.63 
304 Schd. 10 
Stainless Steel 
304 Schd. 40 


*Quoted as of March 25,1960 (1) Aluminum prices include delivery charges 


1065.80 15.86 1081 .66 











The table also shows that aluminum pipe is the 
lowest-cost corrosion-resistant pipe you can buy. 
Reynolds Aluminum Heavy End Pipe costs about 
1/4 as much as stainless 304, Schedule 10, and about 
1/7 as much as stainless 304, Schedule 40. 


RESISTS CORROSION, 
WON'T RUST OR CONTAMINATE 


The list of corrosive chemicals and process products 
that aluminum can handle is a long one, and it 
includes fluids that rapidly corrode other metals. 
Corrosion-resisting aluminum is ideal for process 


8 


operations in the chemical, food, beverage, soap, 
drug, petroleum and petrochemical industries. 


LIGHTWEIGHT, BUT STRONG 

Only one-third as heavy as steel, Reynolds Alumi- 
num Pipe costs less to handle, to ship, and to’install. 
It requires less support, and is easier to move for 
temporary installations. Yet, aluminum is strong— 
strong enough to take rough handling and normal 
operating pressures. In fact, at lower temperatures 
(down to —320°F) where some metals grow brittle 
and weak, aluminum is actually stronger, with im- 
proved tensile and yield strengths, and ductility. 


EASY TO WORK, WELD, JOIN 
Aluminum is one of the easiest metals to form, bend, 
cut and join. It welds speedily and securely by any 
common welding method. You can choose from a 
large variety of forged and cast aluminum fittings, 
flanges and couplings for grooved, threaded, and 
welded joints. This means more design flexibility, 
lower installation costs. Other unique characteristics 
of aluminum pipe are also important: It is non- 
sparking, safer to use with volatiles. And, the smooth 
inside surface of Reynolds Aluminum Pipe means 
less danger of scale formation—you get improved 
product flow that can hold pumping costs down. 


AVAILABILITY 
Reynolds Aluminum Process Pipe is available in 
schedules 5, 10, 40 and 80. Diameters range from 
14" to 12”, and thicknesses range from .065” to .200”. 
In addition, Reynolds Aluminum Pipe is available 
in both Duplex and Heavy-End types. 
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HEAVY END | TRANSITION MINOR BODY MINOR BODY 
LENGTH TONE | OD. 7 
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Reynolds Aluminum Heavy-End Pipe 


REYNOLDS DUPLEX PIPE 
Reynolds Duplex Pipe is actually a two-pipe steam 
trace system in one. A dividing wall inside the tube 
provides two separate channels—one for steam or 
condensate, the other for the viscuous product. 
Duplex eliminates an outside steam line and the 
cost of fastening the two pipes together, and it 
minimizes insulation needs. 

ee Reynolds Aluminum Duplex Pipe 

Reynolds Aluminum Heavy-End Pipe can save up 
to 28% in piping costs. Heavy-End Pipe, with a REYNOLDS ALUMINUM 
constant inside diameter, is thicker at the ends to SPECIALTY PIPE DISTRIBUTORS 
compensate for the loss in mechanical properties A. B. Murray Company, Elizabeth, New Jersey 
due to welding or grooving. Excess metal is elimi- oe 
nated in the pipe body and extra strength is pro- Boston Pipe & Fittings Company, Inc. 
vided where it’s needed most—at the joint. It Camnridge, Maksachusetis 
enables you to design a uniformly strong system Guilt: Coast Mains Sipets Comoons 
without paying for extra metal, without over- Mobile, Alabama; Pensacola, Florida 
designing. Heavy-End Pipe is available in schedule earueraees 


40 and 80 equivalents, and takes standard fittings. Industrial Piping Supply Co., Charlotte, N.C. 


REYNOLDS-—FOR ALUMINUM PIPE, McJunkin Corporation, Charleston 22, West Virginia 
ALUMINUM KNOW-HOW 
When designing any process system, plan for Piping Products Sempany, '96. 
aig . é Moorestown, New Jersey 
economy and long, efficient service; plan with 
Reynolds Aluminum Process Pipe. For details, con- Horace T. Potts Company, Philadelphia 34, Pennsylvania 
tact your local Reynolds office, or write for com- ee 
plete file on the uses of aluminum in the chemical C. A. Roberts Co., Franklin Park, Illinois; 
dina U bel Indianapolis, Ind.; Tulsa, Okla.; Detroit, Mich.; 
process industry. Use coupon below. St. Louis, Mo.; Kansas City, Mo. 


Watch Reynolds new TV show “Harrigan & Son", Fridays; also “‘All Star Golf’, Saturdays—ABC-TV. 


WRITE FOR REYNOLDS DATA FILE Reynolds Metals Company 
Aluminum for Chemical Process Uses P.O. Box 2346-CM e Richmond 18, Virginia 
Pieces Please send me your free data file on Aluminum 
for Chemical Process Applications. 








Address 
City. Zone___State. 
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5 process heat 
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Air Reduction Company designed its Butler, Pennsylvania liquid oxygen 
plant around TraNE Brazed Aluminum Heat Exchangers, obtaining thetic nitrogen plant for Deere & Company. 
efficient, economical heat exchange. In this cold box, air and nitrogen They report that the TRANE Heat Exchange 


streams are reversed on a 10-minute cycle to clean up condensed water, equipment has operated four years without trou- 
ice, CO? and other impurities. ; ble of any kind. 


Many refineries solve water oe sf air-cooling liquids, gases Spencer Chemical’s Vicksburg, Mississippi plant has achieved 
and condensing vapors with TRANE Fluid Coolers. Also widely used more economical uction of ammonia and related chemicals 
in chemical, petroleum and natural gasoline plants, TRANE Air with the Texaco-HRI methane process—using TRANE Brazed 
Coolers cut real estate costs and maintenance expense. And while Aluminum Heat Exchangers. Temperature approaches as close 
they cost no more than other types of cooling equipment, they as 5° F reduce power costs for refrigeration; compact design cuts 
have a far greater life expectancy. space and construction costs. 





transfer problems 
Heat Exchangers 


Every year, more and more plants are relying on 
TRANE Heat Transfer equipment for a wide variety 
of process applications. These plants report that 
TRANE Heat Transfer equipment helps them in five 
important ways: 

® Reduced refrigeration costs 

@ Close temperature approaches 

@ Efficient, economical heat exchange 

®@ Trouble-free operation 


@ Elimination of water problems (with 
TRANE Fluid Coolers) 


TRANE Brazed Aluminum Heat Exchange equiy-ment 
is lightweight, compact—packs 450 sq. ft. of heat 
exchange surface into 1 cubic foot. Its performance 
characteristics give you temperature approaches as 
close as 5° F. Rugged and dependable, it withstands 
operating pressures as high as 600 psig. And you 
cut space and construction costs, too, because a 
typical cold box with TRANE Brazed Aluminum Ex- 
changers requires only half as much space as one 
with conventional heat transfer equipment! 

If you have a process heat transfer problem, turn to 
TRANE. Over thirty years of varied heat transfer 
experience is at your service! Ask your TRANE Sales 
Office for information, or write directly to TRANE, 
La Crosse, Wisconsin. 


For any air condition, turn to 


TRANE 


MANUFACTURING ENGINEERS OF AIR 
CONDITIONING, HEATING, VENTILATING 
AND HEAT TRANSFER EQUIPMENT 


THE TRANE COMPANY. LA CROSSE, WIS. * SCRANTON MFG. DIV. SCRANTON, PA.* CLARKSVILLE MFG. DIV 


CLARKSVILLE. TENN. « TRANE COMPANY OF CANADA, LIMITED, TORONTO « 97 


97 U.S. AND 19 CANADIAN OFFICES 


The Atlantic Refining Company reports tempera- 
ture approaches of 5° F plus 99.99% pure anhy- 


drous ammonia in their Philadelphia 


nt—using 


fifty TRANE Brazed Aluminum Heat Exchangers. 





Lightweight, compact TRANE Brazed Aluminum con- 
sists of corrugated aluminum sheets brazed together 
to form a stack of layers which form individual 
passages for the flow of fluids or gasses. Provides u 

to nine times the surface per square foot of shell-and- 


tube exchangers! 


Headered for 5-stream operation, this TRANE Brazed 

Aluminum Heat Exchanger can handle as many as 

five fluids simultaneously. Units are available for 

either cross-flow or counter-flow operation. Surface 

can be fabricated in a wide variety of shapes 
| and sizes to meet all types of requirements. 





($6) ADDED 
VALUES 
QUALITY CONTROL 


Quality control influences 
every G.E. operation, from 
order receipt to shipment. 


PRODUCT INNOVATION 


Product research and de- 
velopment is advanced in 
ali 98 G.E. laboratories. 


System Planning 


Customer-orienied applica- 
tion engineers assist you 
with systems integration. 


ANALYTICAL 
ENGINEERING 


The latest tools of process 
analysis are available for 
studies of your problems. 


INSTALLATION AND 
SERVICE ENGINEERING 


Expert on-site assistance 
gives you smoother instal- 
lation and earlier start-up. 


SYSTEM CO-ORDINATION 


G.E.'s systems experience 
focuses the full Company 
capabilities on your order. 


NATION-WIDE 
SERVICE SHOPS 


More than 50 G.E. Service 
_. Shops offer you ‘round-the- 
clock maintenance service. 


PROMPT DELIVERY 


Accurate delivery cycles put 
your new G.E. equipment 
to work for you-—on time. 


VALUE ANALYSIS 


Value Analysis gives you 
optimum combination of 
product value and economy. 


G-E SYNCHRONOUS MOTORS give you 
lowest-cost shaft power for many com- 
pressor and blower applications. Initial 
cost is low, efficiency is high, and installa- 
tion is fast and inexpensive. 
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How General Electric System Planning 
Helps You Reduce Process Costs 


Today’s cost squeeze in the petroleum and chemical process industries can 
be minimized when the experience and know-how of General Electric system 
planners is used in selecting your key process drives. G-E system planners 
will analyze your processes and help you design systems in which equipment 
capabilities are efficiently and economically matched to your particular 
process requirements. By taking advantage of G-E engineering assistance 
during the earliest planning of your new processes, you will be able to give 
well-defined systems guidance to your engineering contractor or consultant. 





FOR EXAMPLE, GENERAL ELECTRIC SYSTEM PLANNERS recently recommended 
three gas turbines to drive key compressors and blowers at a new ethylene 
process plant. These three 13000 hp G-E turbines are not only providing 
reliable shaft power but also a power bonus by economically supplying hot 
gas for heating process air and making steam. Designing such flexible, cost- 
saving equipment into your process system at the very beginning can also 
reap big operating benefits from your investment. 


FOR DETAILED INFORMATION on how General Electric system planning can 


help reduce your process costs, call your local General Electric Indusirial 
Sales Office. General Electric Company, Schenectady 5, N. Y. oe 


Progress /s Our Most Important Prodvet 


GENERAL @@) ELECTRIC 


GENERAL ELECTRIC GAS TURBINES recently installed 
at a new ethylene process plant are providing reli- 
able, continuous service plus a power bonus by sup- 
plying hot exhaust gases for making process steam. 
Application of G-E gas turbines in your process system 
can provide similar operating benefits. 


NEW TRUE MASS FLOWMETER NEW CUSTOM ‘8000’* motors with 
measures fluid streams directly in special Polyseal* insulation sys- 
pounds, eliminates the time-con- tems may permit you to use lower- 
suming—and sometimes erroneous cost enclosures. 

—conversion of volume to weight. *Trade-mark of General Electric Co. 





De Laval 
tackles 
process 
problems 


...economuically / 


For Further information Write To Dept. c-1)A 


ve ©) LAVAL , CENTRIFUGES 


PLATE HEAT EXCHANGERS 
THE DE LAVAL SEPARATOR COMPANY ; hae. 


Poughkeepsie, New York IBRA : sc 

5724 N. Pulaski, Chicago 46, Ilinois ¥ ef TING a 

DE LAVAL PACIFIC COMPANY, Dept. COMPLETE PROCESSES 
201 E. Millbrae Avenue, Millbrae, Calif. ees 





Solution: De Laval Plate Heat Ex- 
changer. Shell & Tube exchangers 
could not be used; they’d be impossi- 
ble to clean. Instead, this company in- 
stalled a two section De Laval Plate 
Heat Exchanger, each section handling 
114,500 pounds per hour of the latex 
concentration, With Type 316 stain- 
less steel plates and a total heat trans- 
fer surface of 1,090 sq. feet, the unit 
has been in operation (and operating 
perfectly) for almost two years. 


Even in processing of a solution as 

sticky as latex, the De Laval Plate 

Heat Exchanger is cleaned in place by 

circulation of a cleaning solution im- 

mediately following the heating of the 

latex. For periodic cleaning other than 

Problem: To heat a solution of 45% by circulation, the plate pack is easily 


A sticky problem Latex concentration from 117°F to opened. All heat transfer surfaces are 
170°F without precipitating excessive immediately exposed for manual clean- 


with a hot solution coagulum. ing with a minimum of trouble. 





Processor of new detergent cleaned up 
recovery problem with fast, non-stop separator 


Problem: A processor developing a 
new detergent made from vegetable oil 
needed an efficient method of recover- 
ing the expensive catalyst in re-usable 
form. Previous attempts had recovered 
non-dispersible catalyst in a hard cake 
form. 

Solution: A De Laval AC-VO “Nozzle- 
Matic” Centrifuge. Since the heavy 
phase in the separation (containing the 
catalyst) is thrown to the bowl wall 
and discharged continuously as part of 


the machine’s normal operation, the 
catalyst is recovered in a thick slurry. 
In this form, it is easily re-dispersed. 

This particular unit was also sup- 
plied with a heavy phase recirculation 
feature. As the heavy phase is dis- 
charged through the nozzles built into 
the bowl wall, it is picked up and re- 
circulated to the centrifuge bowl. The 
result is a higher concentration of the 
catalyst, and in a state of maximum 
clarification. 


The higher capacities possible with 
De Laval continuous discharge centri- 
fuges were important to this processor, 
too. Combined with the fast operation, 
they insured maximum catalyst life. 
Slow operation had been a factor in the 
hard caking of the catalyst in previous 
attempts at recovery. 

Wherever recovery of a solid is im- 
portant in your process, you should 
consider the different types of solids 
concentrators we make at De Laval. 
There is a type for every recovery 
Operation. 

Why not drop us a line for further 
information? Just tell us the type of 
recovery which interests you. There is 
no obligation, of course. 


“Most process engineers are in the ‘problem business.’ Ours are too — up to their necks! 


“Often, our experience and extensive pertormance data permits 

_ on-the-spot solutions to these problems. At other times, pre-testing 

_ process conditions in our own pilot plant pins down the best equipment type 
— the most economical size. Examples are shown here of how 
De Laval’s experience and facilities have served others — could serve you!” 


Fred Wheelwright, Industrial Sales Manager 


Viscous liquid easily separated 
in pressurized centrifuge 


Problem: A viscous, high-melting-point 
rubber accelerator was to be separated 
from an alcoholic reaction mixture. 


Solution: Centrifugal separation at liq- 
uefying temperatures. This also meant 
maintaining pressure to avoid alcohol 
boil-off. An open-system separation was 
not practical but tests at De Laval’s 
pilot plant proved the Hermetic Cen- 
trifuge could handle this job. In actual 
production, instantaneous and complete 
separation was easily achieved with a 
De Laval Hermetic Centrifuge to pro- 


vide a clean product and no loss of the 
alcohol phase. 

Similar separation problems involv- 
ing elevated temperatures and pressures 
can be handled by the many standard 
types of De Laval Hermetics. Corro- 
sion-resistant and easy to clean, these 
centrifuges meet all the requirements 
of industrial service. As in the case 
quoted here, our technical service in 
providing the right design for volume 
and purity requirements often includes 
pilot plant pre-testing before shipment. 
Please write for details. 





arkerized 


® RUST PROOF, CORROSION-RESISTANT 








® CARBON AND ALLOY 
®@® SCREWED AND SOCKET WELD 
® 2000, 3000, 4000, 6000 p.:s.i. 


Now you can buy a complete line of Parkerized Fittings 
from the same source that has supplied you with high pres- 
sure Unions and Valves since 1912. In sizes 14” to 4”, these 
forged steel, clean-looking fittings resist corrosion ‘‘for- 
ever” on shelf or in high-pressure steam, water, oil, gas 
and air applications. Eliminate duplicate paperwork .. . 
order all your piping requirements from your Clayton 
Mark Distributor. Have the best yet save time and money 
—specify Clayton Mark! 


AVAILABLE IN 50 STATES AND THROUGHOUT THE WORLD 


CLAY TON 
MARK 


AND COMPANY 
1914 DEMPSTER STREET - EVANSTON, ILLINOIS - U.S.A. 


GB roms aware WELL ene » capnanatnad GB unions —— Ss TUBING 
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HOT FORGED STEEL HIGH-PRESSURE UNIONS AND VALVES 


“PETRO” CARBON PETRO" STAINLESS 


SWING 
STEEL UNION STEEL UNION CHECK VALVE 


“PETRO" “BEVELED” 





CHECK VALVE ORIFICE UNION 


NEW HONEYWELL 290 INDUSTRIAL DIGITAL COMPUTER 


»- + HEART OF THE FIRST COMPLETELY INTEGRATED 


COMPUTER CONTROL SYSTEM 
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Single-Source Responsibility. Now you can get the 
first truly complete computer control package pro- 
duced by a single manufacturer. The new, all-solid- 
state Honeywell 290 Industrial Digital Computer 
rounds out Honeywell’s broad line of instrumentation, 
and enables you to specify an all-Honeywell process 
control system. That means you’re protected by 
single-source responsibility . . . from primary ele- 
ments to final controls, from initial concept through 
maintenance. 


High Speed plus Reliability. This new computer is 
the most powerful in its field. Typical operation rates: 
8,000 additions, 1,250 multiplications, or 400 square 
root extractions per second. This high-speed com- 
puting of currently pertinent data gives you precise 
process control. Simplified programming adapts 
the computer easily to process changes. All-solid- 
state design and extensive system self-checks are 
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engineered into every circuit and every unit of 
the computer. 


Application Experience plus Computer Know-How. 
With the addition of the Honeywell 290 computer to 
the world’s most extensive line of measuring and 
control equipment, Honeywell systems engineers now 
have the tools to implement all applications including 
those requiring computer control. 


Take advantage of Honeywell’s 75 years of experi- 
ence in industrial process control. Get the advantage 
of having your entire system under Honeywell’s 
overall responsibility. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim 
Avenues, Philadelphia 44, Pa. In Canada, Honey- 
well Controls, Ltd., Toronto 17, Ontario. 


th 
PI ERING THE FUTURE 


YEAR 


Honeywell 





BEST AT EXTREME TEMPERATURES 
WHERE CORROSIVES ARE PRESENT 


Garlock Teflon-jacketed Gaskets give 
you the advantage of using Teflon 
without sacrificing resiliency and de- 
formability ... particularly important 
on your glass-lined process equipment, 
light metal flanges, and glass pipe 
flanges and fittings. Garlock offers 
four basic designs—slit envelope, milled 
envelope, formed shield, double jacket 
—and a wide selection of filler mate- 


ENGIN EERED rials and thicknesses. Catalog AD-154. 
TE & LO N * PRO DU CTS Garlock SOLID Tefion and Teflon-lined 


Expansion Joints, exposed to the most 
for Chemical Processi ng reactive chemicals, guard costly piping 
against pressure surges from pumps, 
compressors and engines . . . reduce 
flange breakage, prevent stress, com- 
pensate for misalignment. Catalog 
AD-137. 
Garlock LATTICE-BRAID{ Teflon Packings 
are perfect on pumps and engines in 
petrochemical, oil and gas service. 
They are strong, long-lasting, chemi- 
cally inert. Withstand temperatures 
ranging from -—120°F to +500°F. 
Less gland pressure is required to 
effect an adequate seal, resulting in 
longer sleeve and packing life, less 
downtime. Catalog AD-131. 
Garlock CHEMISEAL{ Mechanical Seals 
possess greater immunity to corrosion 
and are more economical than any 
other design offered. Easy to handle 
and install, do not score shafts, engi- 
neered to give a life expectancy many 
times that of other seals. Available in 
standard sizes to fit all pump shafts 
1%” to 21%” shaft. Seals against all 
media in pressures to 100 psi at 75°C 
or 75 psi at 100°C. Catalog AD-164. 


GA RLOC HK 


For more complete information, call 
your Garlock representative at one of 
Garlock’s 26 sales offices and ware- 
houses throughout the U.S. and 
Canada. Or, write Garlock Inc., Pal- 
myra, New York. 

Canadian Div.: Garlock of Canada Ltd. 


Plastics Div.: United States Gasket 
Company 

Order from the Garlock 2,000 . . . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


nw 
TRegistered Trademark 
"DuPont Trademark for TFE Fluorocarbon Resin 
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Teflon-jacketed Gaskets 
offer the advantage 
of applying Teflon 
without the loss of 
resiliency ... ideally 
suited to pipes, 
flanges in chemical 
processing. 


Tefion Expansion Joints 
protect expensive 
piping from damage 
due to stress, mis- 
alignment . . . resist 
solvents, acids, caus- 
tics to 125 psi. 


CHEMISEAL Me- 
chenical Seals can 
be installed 
quickly and sim- 
ply, offer leak- 
proof sealing 
without shaft 
wear .. . resist 
most reactive 
chemicals. 


LATTICE-BRAID Teflon Packing lasts 
far beyond the limits of other pack- 
ings . . . gives maximum service 
over wide range of temperatures, 
pressures. Only Garlock can give 
you LATTICE-BRAID. 








CORROSION COSTS THE 


CHEMICAL INDUSTRY 








- $300 MILLION ANNUALLY 














... Now You Can Control 88% of All your 
Chemical Corrosion Problems with this Proven 


PITT CHEM Coating System! 


Probably no other industry in the nation is confronted 
by the variety and severity of corrosion conditions faced 
each day by the chemical processing industry. Corrosion 
engineers estimate that the annual toll in equipment and 
plant facilities is nearly one-third of a billion dollars. 

Pittsburgh now provides the chemical industry with 
a complete system of Prrr CHEM heavy-duty protective 
coatings which will efficiently and economically control 
nine out of every ten corrosion conditions in your plant 
—from simple atmospheric corrosion to severe chemical 
attack. Service-proven Prrr CHEM cold-applied coatings 
are now “on guard” in hundreds of chemical processing 
plants, adding years of valuable service life to storage 
tanks, piping systems and other equipment where “‘im- 


PITT CHEM TARSET” 


"em The original, patented coal tar- 
mery coating, Tarset is now 
solving many of the severest 
corrosion problems in the chem- 
ical industry. Years of — 
as lining for acid and al 
tanks, and on piping and ba 
tural steel, have proven the rev- 
olutionary ability of Tarset to 
withstand extreme chemical 
corrosion. 


Vapor and moisture penetra- 
tion problems are solved eco- 
nomically and effectively with 
time-tested Insul-Mastic Gil- 
sonite-asphalt coatings. Ideal 
for the protection of metal, con- 
crete and masonry surfaces 
against weather, moisture and 
many chemicals and vapors. 
Insul-Mastic cork mastics pro- 
vide good insulating qualities 
and condensation control. 


possible”’ corrosion conditions once existed. 

Pirr Cuem Tarset, Tarmastic and Insul-Mastic are 
tough, thick film coatings that outlast conventional 
maintenance paints 10 to 20 times. You measure their 
protection in decades, not years. They can be cold- 
applied by brush, spray gun or roller. No other system 
of protective coatings can solve so many of your corro- 
sion problems so economically. 

For more information, mail the coupon below. Then 
consuit your nearest Pirr CHEM Distributor—he’s listed 
in the “Yellow Pages.” Or call Pittsburgh Coke & 
Chemical Co. in Pittsburgh, New York, Chicago, Hous- 
ton or Los Angeles. A Prrr Cuem Corrosion Engineer 
will discuss your corrosion problems without obligation. 


PITT CHEM TARMASTIC® 


i he Cuem Tarmastic coal tar 
are a series of thick- 
film n protective coatings de- 
igned to solve a wide variety of 
postnatal roblems at moderate 
cost. Excellent for protection of 
hoods, fans, housing and other 
equipment against steam and 
very corrosive vapors, mild acid 
df ciealine solutions and ex- 
treme moisture conditions. 


a the long-term preservation 
of underground pipelines, coal 
tar enamels are considered the 
most practical and effective 
method of protection ever de- 
veloped. Pirr CHEM Pipeline 
Enamels are widely recognized 
for their excellent quality and 
service record on oil, gas and 
water transmission and distri- 
bution lines throughout the 
nation. 


ee ee eae 


your copy today. 
Title 


Send for Your Free Copy of this 
CHEMICAL CORROSION DATA FILE 


Includes a survey of corrosion problems in the 
Chemical Industry, data on Pitt CHEM Coating 
Systems and a coating selector guide. Write for 


PROTECTIVE COATINGS DIVISION 


> PITTSBURGH 
CHEMICAL CO. 


GRANT BUILDING PITTSBURGH 19, PA, 


A Subsidiary of PITTSBURGH COKE & CHEMICAL COMPANY 











State 





Cuemicat ENcIngERINc—November 14, 1960 


2 ee A ee eee eee ee eee 





Reporting more news from... 


CRANE 
DIRECTION 70 


...a fast-moving program 

of planned expansion, product 
development, and streamlined 
distribution to help our 
customers meet the competitive 
challenges of the Sixties. 


Only from Crane—this rugged bronze valve 
in a full range of pressure classes and sizes 


Use these on your toughest services! Here are valves 
with a built-in safety factor that far exceeds 
minimum standards. Modern, cylindrical body 
design—the same as used on high-pressure steel 
valves—gives you extra protection against body 
distortion that causes leaks. Crane Exelloy seat 
rings defy operating wear and damage from foreign 
matter...drastically reduce your valve maintenance 
costs. And you get this extra performance at no 
more cost than you pay for a valve built to only 
minimum standards. 


In addition to all these quality features, Crane gives 
you a far wider selection than any other comparable 
bronze valve line... a full range of sizes from 14” to 
3” ... in both 200-pound and 300-pound pressure 
classes ... in both rising stem and non-rising stem 
patterns. Your local Crane Distributor has these 
valves in stock and can ship your order without delay. 


THANKS TO EXELLOY SEATS, ONLY THE 
REPLACEABLE DISC GETS THE WEAR 


Crane Exelloy (129 chromium steel) seat rings, 
expanded into body, give a hard bearing surface with 
superior resistance to wear, indentation, or scoring. 
Normal seating wear is shifted to the easily replaceable 
bronze wedge disc. Ordinary bronze valves wear on both 
disc and seat, an expensive maintenance factor. But 
with this Crane bronze valve you need only slip in a 
new disc to get a like-new, tight-seating valve. 
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“BEEFED-UP” BODY DEFIES DISTORTION 
.TO MAINTAIN TIGHT SEAL 


This Crane bronze gate valve has a cylindrical body... 
the best design to withstand internal pressures. Ordinary 
rectangular body design creates stress concentration 
at corners, which may result in distortion of the valve 
body causing leakage or early failure. Huskier, better 
integrated Crane design has more rigidity under strains, 
reinforces seats against wedging action of disc. 


«BE ERB ac.. 


@ CRANE D 


No. 424; 200 Pound SSS 2 ee ES 


No. 634; 300 Pound 
Crane Co., Industrial Products Group, 4100 S. Kedzie Ave., Chicago 32, Ill. 


VALVES «+ ELECTRONIC CONTROLS * PIPING * PLUMBING * HEATING + AIR CONDITIONING 
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OUT OF FLUIDICS COMES 
A NEW MATERIAL 


PFAUDLER 


CERITE 


2s SW ROARS sa ae ai 


Here’s a material of construction 
that copes with high temperature, 
impact, and corrosion. 


What processes, heretofore held back 
for lack of a proper material, will you 
explore first with Nucerite? 

For example, if corrosion at high 
temperatures is a problem, Pfaudler® 
Nucerite could be the answer, since it 
resists corrosive vapors at tempera- 
tures that would destroy most metals 
in minutes. 

If high-temperature stability is 
what you're ieking for, consider that 
Nucerite can protect a base metal 
from oxidation at 2000° F. 

Impact strength? Only a minor sur- 
face crush is what you get on Nu- 
cerite with a point-of-impact force 
eighteen times greater than what's 
needed to shatter safety glass. Ther- 
mal shock? Nucerite can take an in- 
stantaneous temperature differential 
of 1200° F. 

WHAT IT JIS. Nucerite is properly 


classified as a family of ceramic-metal 
composites in which a ceramic formu- 
lation is physically and chemically 
bonded to a structural base metal. 


NOT A GLASSED STEEL. After the 
ceramic component is applied and 
fired on, controlled nucleation and 
crystallization take place during heat- 
treatment as a result of agents which 
act as centers of nucleation. 

This leads to a ceramic structure 
with a large number of very small 
crystals and results in a tough ceramic- 
metal composite with a unique com- 
bination of properties. 

Today, Nucerite is a laboratory 
achievement. _ 

You are invited to make inquiries on 
possible applications for it and inves- 
tigate field testing programs. The 
above lab test data are detailed in 
Bulletin 999. Use the coupon, or di- 
rect your questions to our Pfaudler 
Division, Dept. CE-110, Rochester 3, 
New York. 


FLUIDICS is the Pfaudler Permutit program that integrates knowledge, equipment 
and experience in solving problems involving fluids. *Patent applied for 


PFAUDLER PERMUTIT Inc. 


A world-wide company with plants in Germany, Great Britain, Canada, Mexico, Japan, as wellasthe U.S.A 


Pfaudler Division, Dept. CE-110, Rochester 3, New York. 
Please send Bulletin 999 on NUCERITE, Pfaudler’s new ceramic-metal composite. 


NAME 
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INION 


Typical control panel at Union Carbide’s Institute Plant has over 100 Foxboro Consotrol* indicators, recorders, and controllers. 


for Union Carbide's Institute Plant...rapid, 


A sprawling chemical metropolis, stretching as far as the 
eye can see. That’s Union Carbide Chemicals Company’s 
Institute, West Virginia plant — producer of Ucont 
Fluorocarbon propellants and refrigerants. 

Foxboro instrumentation is used to help control 20 of 
the different processing units at the Institute Plant. Over 
10,000 Foxboro indicators, controllers, recorders, and 


transmitters are used, as well as thousands of Foxboro 
control valves. 

Union Carbide reports favorably on their Foxboro 
instruments. “In general, we find them easy to work on, 
easy to repair, easy to maintain.” And the company adds, 
“we appreciate the ability of the Foxboro engineers who 
work with us.” 


*Reg. U.S. Pat, Off. 
tTrade-mark of Union Carbide Corp. 





oS 





Process is hydraulic — requires fast, sensitive instrument response, 


sensitive Foxboro control 


You'll like working with Foxboro, too. Unsurpassed 
instrumentation, both pneumatic and electronic; unsur- 
passed engineering and service, Ask your local Foxboro 
Field Engineer for the complete story. Or write for 
Bulletin 13-18, The Foxboro Company, 3611 Neponset 
Avenue, Foxboro, Massachusetts. Lab analysis is done right 1n the control room of 
this Carbide processing unit. Necessary process 
adjustments can be made on Foxboro controllers 


Ox BOR the minute technician detects the need, 


86. U.S. FAT. OFF, 





NEW...FRONL 


FROM YOUR TUBE TURNS’ DISTRIBUTOR 


The complete line of Prrr-Mare Fit- 
tings, Flanges and Accessories are 
available from your nearby Tube 
Turns’ Distributor. For pipe sizes 14” 
to 4”... Schedules 5S and 10S...in 
Types 304L, 316 and 316L. 


180° RETURNS 


CONCENTRIC 
REDUCERS 


90° ELBOWS 45° ELBOWS 
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TURNS... 


PIPE-MATE light-wall stainless steel 


fittings and flanges 


Tube Turns introduces another important key to 
lower piping costs ...a new line of light-wall stain- 
less steel fittings and flanges for process piping. 
Here’s how this P1pg-Marte* line reduces costs... 


Cuts material costs. Compared to standard 
weight Schedule 40S pipe, light-wall piping in 
Schedule 5S or 10S cuts material costs as much as 
30% to 50%. It weighs % to % as much, is easier to 
handle, easier to install and provides greater flow area. 


Simplifies installation. Extra long tangents of 
Pipe-MatE fittings provide full straight-line clear- 
ance for fitting-to-fitting connections and permit 
fabrication of completely flanged elbows, returns, 
tees, etc. Aligning connector speeds making of socket 
type joints. Fittings may be butt-welded, fillet- 
welded, brazed or soldered, or joined by rolled-in 
flange connections. 


Here is another plus value you get when you 
specify products of Tube Turns and buy them from 
your Tube Turns’ Distributor. 


FREE BULLETIN on PIPE-MATE Fittings and Flanges 
describes complete line, shows installation procedures, 
and gives properties and dimensional tolerances. 
Mail coupon for copy. 


** PIPE-MATE” and “8” are trademarks of Tube Turns. 


Another TE pus value from... 


TUBE TURNS 


DIVISION OF CHEMETRON CORPORATION 
Louisville 1, Kentucky 


ot 3. ¢ | 
E S 


DISTRICT OFFICES: Atlanta + Buffalo + Chicago + Columbus + Dallas 

Denver + Detroit + Houston + Kansas City + Los Angeles + New York 

Philadelphia + Pittsburgh + Richmond « St. Petersburg + San Francisco + Seattle 

Shreveport + Tulsa 

In Canada: TUBE TURNS OF CANADA LIMITED, Ridgetown, Ontario 
District Offices: Edmonton + Montreal + Toronto 

In Mexico: TUBE TURNS DE MEXICO, Mexico City 
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FOR 
BUTT-WELDING 


FOR ; 
FILLET-WELDING, 
BRAZING OR } 

SOLDERING 


FOR ROLLED-IN 
FLANGED JOINTS 


 eaenienieeteteneisatanenteetaseteentantenteentententententente 
TUBE TURNS 
Department CE-11, 224 East Broadway 
Louisville 1, Kentucky 


Please send bulletin TT944AR. 
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TRAYLOR-PIONEERED AND TRAYLOR-PERFECTED 


efficiency built into this rotary kiln 


Traylor engineers were called on to design this modern 450’ 
kiln for Canada Cement Co. This kiln features many Traylor 
pioneered developments which decrease down time and in- 
crease production. It has full-thrust roller mechanism and 
roller supports tied together so that a rigid mounting is ob- 
tained insuring better kiln operation. The riding ring is mount- 
ed on machined steel pads which hold the ring securely in 
place but allow full-floating action, continuous operation and 
low maintenance. 

Write outlining your kiln requirements for recommendations 
by Traylor engineers . . . and for Bulletin No. 1115. 


This kiln at the Canada Cement Company in Montreal 
is 12’ x 450’. Seven roller supports keep its 450 foot 
length in steady easy alignment. 


TRAYLOR ENGINEERING & MANUFACTURING 


DIVISION OF FULLER COMPANY 
1551 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P. Q. 
TKAAL 
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A BUFFALO RESIN-BONDED FIBER GLASS 
FAN MAY BE YOUR ECONOMICAL ANSWER 


Excellent chemical resistance to a wide range of 
acids, salts, gases, organic materials and other cor- 
rosives — strength and resilience — ability to stand 

temperatures up to 300°F. with special resins — and 
light weight are some of the desirable characteristics 
of the ‘Buffalo’ Type FG Fan. 


FLANGED INLET AND OUTLET—for gas-tight connections. 
CAPACITIES — up to 34,000 cfm. 
PRESSURES — up to 10” static. 


Fan Housing — resin-bonded fiber glass with stainless steel 
studs moulded-in for mounting to the bearing stand flange. 
Efficient scroll shape. 


Rotor— husky steel wheel com- 
il pletely encased in resin-bonded 
fiber glass. Factory-balanced, 


statically and dynamically, for 
PROB EM ) vibrationless performance. 
[ a 














corrosion-resistant impact-resistant won't support combustion 


WRITE FOR BULLETIN FI-511 for all details and chemical resistance table. 


BUFFALO FORGE COMPANY 


Buffalo, New York 
Canadian Blower & Forge Ce., Ltd., Kitchener, Ont. 


Buffalo air handling equipment to move, heat, 
cool, dehumidity and clean air and other gases. 


Buffalo Machine Tools to drill, punch, shear, bend, silt, ¥ ; Buffalo Centrifugal Pumps to handle most liquids Squier machinery to process sugar cane, coffee and rice. 
notch and cope for production or plant maintenance. 4: en and slurries urder a variety of conditions. Special processing machinery for chemica/s. 


rs 
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So Long... Until Tomorrow It took five flat cars to ship this 195 foot- 
long fractionating column from our Orange, Texas, plant. Even the Texans thought 
it was a whopper, but tomorrow we'll be fabricating bigger ones—that’s the 
way it goes. LJ This column went to a leading refinery where it produces high 
purity isobutane, a component of premium gasoline. L) The 12-foot diameter 
steel column is made up of 20 rings or sections, each % of an inch thick. The 
rings are welded together, then welded to a 20-foot skirt which supports the 
tower in its upright position. After fabrication the column was stress relieved. 





Our Orange, Texas plate shop can handle custom plate work of all kinds and 
sizes. We have experienced men and the right equipment, high capacity cranes, 
giant presses and bending rolls, the latest welding equipment, mammoth car 
bottom furnaces, and complete inspection facilities. We can ship by rail, truck or 


barge. And anything we make, we can erect. CJ Write for our booklet on plate 
fabricating facilities and services. USS is a registered trademark 


This mark tells you a product is General Offices: 525 William Penn Place, Pittsburgh, Pa. s 
made of modern, dependable Steel. Contracting Offices in: Ambridge « Atlanta « Baltimore « Birmingham American Bridge 
Boston « Chicago « Cincinnati « Cleveland ¢ Dallas « Denver « Detroit 
Elmira « Gary « Harrisburg, Pa. « Houston e Los Angeles » Memphis Division of 
ms Minneapolis *« New York e Orange, Texas « Philadelphia ¢ Pittsburgh es 

Ky Portland, Ore. * Roanoke e St. Louis « San Francisco « Trenton United States Steel 


A United States Steel Export Company, New York 





NOW.}.. you can raise and lower mixing 
impellers with no process interruption... 


all 
it | mill 

















This combination of Philadelphia Mixer power trans- 
mission components gives you optimum mixer perform- 
ance at all times. Mixing can continue at full tank 
pressure while impeller position is changed, and there is 
no danger of product contamination because it can be 
done without opening the tank. 


Philadelphia Limitorque raises and lowers mixer 
shaft—either automatically or by push button 


Philadelphia mixer drive rotates shaft—applies 
full torque at all shaft positions. 





Many processors are already taking advantage of this 
unusual mixer design feature. Why not learn how Phila- 
delphia lifting-lowering mixers can improve the effec- 
tiveness of your mixing operations. For full information, 
send for Bulletin LL-60. 
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IF YOUR BO/LER WAS BUI/LT OR 
DESIGNED BEFORE 1945 









you may be paying for it a second time! 


GETTING MORE HEAT FOR THE FUEL DOLLAR 


The W. T. Rawleizgh Company, manufacturer of toiletries, 
medicines and food products for the home and farm, 
replaced two old firebox boilers in their Memphis, Tennes- 
see, branch with one fully automatic, combination-fired CB 
boiler. Mr. James Trindle, office manager, reports: “Our 
records show ... 36.4% less fuel consumed during winter 
months that averaged about 12% colder than the previous 
year. We’re getting greater fuel economy than we expected.” 


Are you operating a boiler that was designed in the day 
when fuel costs were much lower? Just since World War II, 
fuel prices have soared. And these higher costs put a prem- 
ium on “little” inefficiencies that might have been ignored 
when your boiler was built. 

Conversion is not the answer. You cannot buy efficiency 
in a boiler designed for solid fuels simply by switching to a 
conversion-type oil or gas burner. The answer is a truly 
packaged Cleaver-Brooks boiler — with all components 
designed to work together — fully factory-assembled and 
fire-tested. 

To further provide and maintain top efficiency, modern 
Cleaver-Brooks packaged boilers offer a combination of fuel- 
saving design standards that cannot be found in any other 
boiler — at any price. 

This combination of features — four-pass design, forced- 
draft combustion, updraft construction and all the advantages 
of five square feet of heat-transfer surface per boiler horsepower 
— puts your fuel costs down where they belong. 

All this is provided by Cleaver-Brooks in the most com- 
pact, automatic packaged unit on the market. Sizes through * 
600 hp... oil, gas and combination oil-gas firing... larger 
sizes in Cleaver-Brooks Springfield water-tube boilers. A// 
models are expertly started for you by a trained field engineer. 

See your local Cleaver-Brooks agent for more detailed in- 
formation, or write for the booklet, How to Select a Boiler. 


Cleaver A) Brooks® 


ORIGINATOR AND LARGEST PRODUCER OF PACKAGED BOILERS 
CLEAVER-BROOKS COMPANY 
Dept. M, 345 E. Keefe Ave., Milwavkee 12, Wisconsin 














MOVIE: “STOP LOSS WITH ORGANIZED LUBRICATION,” a new INFORMATIVE FILM PACKAGE for plant departments consists of 
20-minute color-and-sound film that dramatizes the opportunities movies on greases, hydraulic oils, etc., designed to help those 


for cost control through Organized Lubrication. 


involved with their selection and application. 


HERE ARE THE TOOLS THAT CAN HELP YOU 


INCREASE YOUR NET PROFITS 


Texaco’s new “Stop Loss” 
program is designed 

to cut maintenance costs 
by modernizing lubrication 
practices. If yours 

is an average plant, 

the results 

can add 4 per cent 

to your net profit. 


Even if your chemical processing plant is an efficient oper- 
ation it is still virtually certain that there is an opportunity 
for cost control that you are overlooking—either partially 
or completely. This is in the vital area of lubrication, And 
nowhere are lubrication practices more critical than in the 
highly automated chemical processing industry. 


The 4 per cent figure is not hypothetical. It’s what the 
Small Business Administration has found the average piant 
can tack on to profits by organizing its lubrication. 


Texaco’s Program is designed to help you. Texaco has 
developed a “Stop Loss” Program specifically designed to 
help you cut maintenance costs via better lubrication prac- 
tices. It will help you stretch equipment life, minimize down- 
time, reduce lube inventory, even cut purchasing costs. It 
costs virtually nothing to install; yet will start turning 
maintenance savings into profits almost immediately. 
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CO-ORDINATED BOOKLETS covering almost every facet of lubri- 
cation can be used as guides in specific areas. 


TEXACO LUBRICATION CONTROL SYSTEM takes the guesswork 
out of all lubrication scheduling—makes sure that the right lubri- 


cant goes in the right place at the right time. 


BY AS MUCH AS 4 PER CENT! 


Can your plant pass this test? 

Q. Is there anyone in your plant with the direct responsibility 
for all lubrication? Yes O No O 

Q. Is there any plant-wide system for making sure that equip- 
ment gets lubricated on schedule? Yes O No O 

Q. Are your oilers qualified men with a knowledge of mech- 
anisms to be lubricated? Yes No O 

Q. Have you had a lubrication study made to be sure you are 
using the proper lubricants at the right time? Yes 0 
No 0 





MAKE YOUR 
RESERVATION 
TODAY! 


TEXACO INC., Dept. CE-CP-51 
135 East 42nd Street 
New York 17, New York 


| would like to see your new movie “Stop Loss 
through Organized Lubrication.” Please call to 


arrange a showing. 
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If the answer is “no” to any of the above questions, it 
is almost certain that a Texaco “Stop Loss” Program can 
improve your profit picture. 


See for yourself how “Stop Loss” works! Texaco has just 
released a new color-and-sound movie to dramatize the 
benefits of good lubrication practices. It’s called “Stop Loss 
through Organized Lubrication” and we think it would be 
profitable for you to see it. For an early showing in your 
plant, mail in the coupon today! Texaco Inc., 135 East 
42nd Street, New York 17, N.Y. 








Address. 





City 








No added cost to you! 


STORAGE TANKS 
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HEAT EXCHANGER TUBES 


i COLUMNS 
& 


DRYER-BLENDERS 
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on all Glascote’ process equipment 


When we introduced Glascote 778 glass 
we knew many processors would want 
it — but -we didn’t expect a landslide! 
Today so many of our customers specify 
this remarkably acid-resistant glass that 
we’ve made it standard on all Glascote 
reactors, columns, storage tanks, rotary 
dryer-blenders, pipe and fittings. 

This means that, at no extra cost, you 
will get a unique glass lining that extends 
acid resistance up to 75°F higher oper- 
ating temperature with no sacrifice in its 
ability to resist alkali and thermal shock! 


Through research & ..@ better way 
AOSmith 


Poco RP ORATION J 
Subsjdiary: GLASCOTE PRODUCTS, INC. 
CLEVELAND 17, OHIO 
World's largest manufacturer of 
glass-protected steel products # 
=o 


Sail 
< 
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For your convenience we have pre- 
pared a “resistance rule” (pictured at left). 
It lists 150 hard-to-handile substances 
from acetaldehyde to zinc sulfate, and 
shows at a glance the ability of Glascote 
778 to resist their corrosive attacks. 

Nevertheless, despite the overwhelm- 
ing popularity of 778 glass lining, you 
should keep in mind that this is just one 
of 3,000 formulations. Some may be 
even better for your special require- 
ments. Ask the Glascote representative 
who calls on you. 


Please send me a handy “resistance rule” for 


use with Glascote 778 glass. 


GLASCOTE PRODUCTS, INC. 
20900 St. Claire Ave., Cleveland 17, Ohio 


Address 



































GATX 16527 












































i ow 





The vital chemical 


| <A 
reaction . . . customer ES ZY. 


confidence 


Order delivered. Responsibility ended? Not as we see 
it. If a customer has a caustic storage problem, we 
help him work it out. If his employees need instruc- 
tion in the proper handling of chlorine, we offer this 
instruction. For, to us the business of a chlorine- 
caustic producer is by nature part science, part serv- 
ice. This explains much of what we do. It is why, 


though we are producers of raw-material chemicals, 


ess 


we duplicate in our laboratories the manufacturing 


mK 


\A 
C7 
ESO 
2, 


processes that involve them. It is why we make it 


our business to understand yours as fully as possible. 


—, 


Going beyond our required responsibilities whenever 
we can be of help is a fixed habit at Wyandotte, 
and it has earned for us that vital 
chemical reaction . . . the confidence 
of our customers. May we serve you? 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices in 


principal cities. 


WYANDOTTE CHEMICALS 


»» / 
MICHIGAN ALKALI DIVISION \ f p ALS NIELS 
Pacing progress with creative chemistry® . ‘vi : — —~ 

















Foster Wheeler Heat Engineered products, plants and processes... for the world’s industrial progress 
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Best foundation for 
process profitability 


What is the best insurance that your new process 
plant will produce ‘‘as planned’’? 


When Foster Wheeler is your ‘‘planner” there is 
experience with the design, construction and 
start-up of 75 different processes—in more than 
800 plants throughout the world—to provide a 
sound basis for every detail. 


This experience covers every conceivable 
operating condition: temperatures, pressures, 
corrosion, erosion and others. The problems of 
equipment design and world-wide procurement 
have been met and solved, over and over again. 


When Foster Wheeler designs, engineers and 
constructs your process plant, experience is the 
foundation for process profitability. 


FOSTER @ WHEELER 


NEW YORK LONDON PARIS ST. CATHARINES, ONT. 


CHEMICAL ENGINEERING—November 14, 1960 45 





vow... 9ErVO Power in 


A high-accuracy, low-cost, motion-balance transmitter for 


Gage Pressure, Volumetric Pressure, Volumetric Load, Temperature 


Taylor’s new integrated line of pneumatic transmitters features 
servo-driven indication as an option on the indicating model. This 
provides ample power for process alarms—and other auxiliary 
functions such as digital encoders and potentiometers—with no loss 
of accuracy in the transmitted signal. Not only does it satisfy today’s 
requirements . . . it provides for possible future needs. Other 
important features of the TRANSCOPE 210T include: 


® High accuracy. Transmitted signal is within 42% of the input 
signal. Indication is within + 1% of actual value. 


© Exceptional readability. Big 1134’’ long concentric 270° scale can be 
read easily at 25-35 ft. Yet case measures only 7” x 9” x 4”. 


® Threshold sensitivity. 0.1% of input span. Low-friction drive 
mechanism permits accurate handling of low-energy input signals. 


Diagonally-split case permits calibration * : f 
adjustments to be made without remov- © Designed for easy maintenance. Only 3 basic parts. A high quality 


ing dial. encapsulated motion amplifier; single-packaged pneumatics . . . 
servo-powered follow-up and relay valve; interchangeable, time- 
tested actuating elements. 


© Lower inventories. Benefits large users of instruments by utilizing 
actuating elements which are common with FULSCOPE® and other 
Taylor indicating, recording and controlling instruments. 


® Conveniently calibrated. Diagonally-split case makes all adjustments 
easily accessible by merely removing cover. 

© Weatherproof case. Special baked epoxy resin finish on die-cast 
aluminum case . . . designed for field installation. 

© Adaptable mounting. Universal bracket permits wall or pipe 
installation. 


© Non-indicating model (211T) has same performance as 210T except 
for process indication. 


Ask your Taylor Field Engineer for a demonstration, or write for 
Single-package pneumatics . . . servo- Bulletin 98385 


powered follow-up and relay valve, en- ; 
capsulated movement and actuating ele- Taylor Instrument Companies, Rochester, N.Y., or Toronto, Ont. 


ment are easily removable, replaceable. 
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New Taylor TRANSCOPE’ Transmitter 


Fes POR we tae RE ane Be BS pt) Kh HES _ i'n, 


Read it 
up to 35 fi! 


MEAN ACCORACY F/RST 


CuemMicaL ENcINEERINGc—November 14, 1960 














* (Straight-line Tandem) Class “Y”’ Class “H” (Four-corner) Class “0” (Horizontal Duplex) 
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FE" (Balanced-Opposed) 


¢ Vacuum to 15,000 psig 
¢ Sizes to 5,000 h.p. 
© Motor or steam drive 


There is a CP Compressor to handle most 

known gases. Each machine is engineered to 

meet specific job requirements... with special materials, 
construction, capacity and pressure 

controls to suit process demands. 


Chic ago PNEUMALIC trentin sever now ret r7.00 


AIR AND GAS COMPRESSORS + VACUUM PUMPS + PNEUMATIC TOOLS * ELECTRIC TOOLS + DIESEL ENGINES * ROCK DRILLS + HYDRAULIC TOOLS 
49 
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World’s largest oil storage tank built c 
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600,000-barre! capacity oil storage tank designed with USS “T-1" Steel reduced weight or. eo 
by about 42%, with substantial savings in fabrication, freight and erection costs. 
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This mark tells you a product is made of modern, dependable Steel. 





“T-1” Steel 









































































































































A new 600,000-barrel oil tank 260 feet in diameter and 
64 feet high has been erected for the American 
Independent Oil Company in Mena Abdulla, Kuwait, 
on the Arabian Gulf. 

Kuwait is a petroleum paradise. In 1957, its oil 
production amounted to 56,000,000 tons, and it is 
still increasing. Most of the oil is exported and a 
giant storage tank such as this makes it possible to 
fill one of the new super tankers in one stop, rather 
than several. 

The Chicago Bridge & Iron Company obtained the 
contract for the tank with a design that took advan- 
tage of the extra high strength of USS ““T-1” Construc- 
tional Alloy Steel and its many cost-saving features. 

The shell consists of six 8-foot rings of ‘“T-1’’ Steel, 
made to 115,000 psi minimum ultimate strength, and 
two top 8-foot rings made of A 131 grade A carbon 
steel. The tank has a Horton pontoon floating roof 
and the bottom of the vessel was made of A 283 
grade C plates 14-inch thick. 

USS ‘“*T-1”’ Steel reduces weight. The ‘““T-1” 
shell thicknesses, which ranged from 1 inch down to 
14 inch, were determined on the basis of a design 
stress of 38,333 psi. This is 14 of the minimum ulti- 
mate strength of the steel. Joint efficiency was cal- 
culated at 100%, with a product specific gravity of 
0.90. The top two carbon steel rings were figured for 
the API 12-C allowable stress of 21,000 psi, with 
100% joint efficiency, and with a product specific 
gravity of 1.0. Steel thicknesses were 14 inch and 
3% inch. 

Although API prohibits the use of carbon steel 
plates in the thicknesses that would have been need- 
ed for the 6 lower rings, by using USS “‘T-1’’, 42% less 
steel was required. Fabricating, shipping, and erec- 
ting costs were thus considerably lower than original 
estimates. 

Lower maintenance, too! USS “T-1” Steel has 
four times the resistance of carbon steel to atmos- 
pheric corrosion. Research has shown that paint life 
is greatly increased on steels of this nature. 

Other applications. Because of USS ““T-1”’ Steel’s 
exceptional strength and toughness, even at very low 
temperatures, it is the ideal material for pressure 
vessels, equipment hauling trailers, LP gas trans- 
ports, offshore rigs and other equipment that must be 
built stronger but lighter. Write for a copy of our 
booklet, USS “T-1”’ Steel. United States Steel, 525 
William Penn Place, Pittsburgh 30, Pennsylvania. 


USS and “T-1”" are registered trademarks of United States Steel 
“Horton” is a registered trademark of Chicago Bridge & Iron Company 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 

National Tube—Pittsburgh 

Tennessee Coal & lron— Fairfield, Alabama 

United States Stee! Supply—Steel Service Centers 
United States Stee! Export Company 


United States Steel 





Honeywell 
Fiat in Couto 


since 1666 
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Now, a new split-body valve 
makes possible a flexible inter- 
mix of Honeywell valves and ac- 
tuators=—a combination designed 
for both economy and perfect matching 
of valve to application. For example, cay 
you can get the split-body valveist 
with cost-cutting, clamped-in seat rings, 
separable flanges,q, and the newcyl- @¥ 
inder actuator. Or perhaps your ‘— 
application calls for the split-body with 
fixed flanges and the economical 
diaphragm actuator. With high 
temperatures, you’d probably 
prefer this globe body valve, 
with either the cylinder or 
diaphragm actuator. In any 
case, the completeness of the 
Honeywell line lets you select 
the valve-actuator combination 
that’s exactly right for the job... 
without pushing a valve beyond 
its design limits, without pay- 
ing for more than you need. 
Write for Bulletin B-802-1. 
Minneapolis-Honeywell, Fort Washington, Pa. 
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Now, a new split-body valve 
makes possible a flexible inter- 
mix of Honeywell valves and ac- 
tuators—a combination designed 
for both economy and perfect matching 


of valve to application. For example, pyr 


you can get the split-body valve het 
with cost-cutting,clamped-in seatrings, ~*~ 
separable flanges,q, and the new cyl- @¥ 
inder actuator. Or perhaps your ‘= 
application calls for the split-body with 
fixed flanges and the economical 
diaphragm actuator. With high 


temperatures, you’d probably 


diaphragm actuator. In any 

case, the completeness of the 

Honeywell line lets you select 

the valve-actuator combination 

that’s exactly right for the job... 

without pushing a valve beyond 
its design limits, without pay- 
ing for more than you need. 
Write for Bulletin B-802-1. 


ren cvsuus Minneapolis-Honeywell, Fort Washington, Pa. 
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Full range of copper-base alloys 
for every application. 


Vast background of application engineering 
to assist in proper alloy selection. 


meeegee 


SERN voit 


m™ Complete control of quality throughout 
every step of manufacture. . 


PS DODGE COPPER 


CORPORATION 


SALES OFFICES: Atlanta, Birmingham, Ala., 
Cambridge, Mass., Charlotte, Chicago, 
Cincinnati, Cleveland, Dallas, Dayton, Denver, 
Detroit, Fort Wayne, Greensboro, N. C., 
Houston, Indianapolis, Jacksonville, Konsas 
City, Mo., Los Angeles, Memphis, Milwaukee, 
Minneapolis, New Orleans, New York, Phila- 
delphic, Pittsburgh, Portland, Ore., Rich- 
mond, Rochester, N. Y., San Francisco, 
St. Louis, Seattle, Tampa, Washington, D. C. 
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DE LAVAL 


CENTRIFUGAL COMPRESSORS 


Driven by automatic extraction steam turbine 


cfm in four stages at 2800 rpm. Inlet pressure is 
14.7 psia and discharge pressure is 40.7 psia. 
The turbine is designed for 600 psig ISP, 740F 
extracting at 55 psig, and exhausting to 28” Hg. 


Shown below is the large 11,300 horsepower 
centrifugal blower which compresses air for 
the main blower service in catalyst regeneration 
at Standard Oil of Ohio’s new refinery at 
Toledo, Ohio. 

Driven by a De Laval single automatic ex- 
traction steam turbine, it compresses 110,300 


This is another example of De Laval proved 


performance. 
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horsepower DE LAVAL compressor 
for “cat cracker” at SOHIO refinery 





Shown is the catalytic 

cracking unit of Standard 

Oil of Ohio refinery at Toledo, 
Ohio. inset shows De Laval 
turbine and compressor unit. 


over prema aga 


- ae 
Steam Turbine Company 
803 NOTTINGHAM WAY, TRENTON 2, N.J. 
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Bristol Electronic Dynamaster* 
Potentiometers (top left on panel) and 
Bristol Metagraphic Miniatures (directly under 
Dynamasters) on control panel at Dofasco. 
Bristol instruments at Dofasco monitor such 
important variables as oxygen pressure and 
flow (current rate and total), lance position 
and lance cooling water temperature, flow and 
pressure and other temperatures. 

*7.M. Reg. U.S. Pat. OF. 


Growth of oxygen steelmaking is one of the most exciting steel-industry 
advances during the past decade. 

And Bristol instruments are playing an ever increasing part in this pro- 
duction revolution—from the first basic oxygen (L-D process) steelmaking 
plant on the North American Continent (see photos) to oxygen-using modi- 
fications of open-hearth furnaces, bessemer converters, and electric furnaces. 

Here are just a few of the important variables Bristol instruments meas- 
ure, indicate, record, or automatically control in modern oxygen steel plants: 
Oxygen pressure and flow (current rate and total), oxygen lance position, 
lance cooling water temperature, flow and pressure, fuel (coke-oven, natural 
gas, oil) flow, totalized flow and pressure—as well as complete telemetering 
and dispatching-center instrumentation for both fuel and oxygen pipelines. 

A complete line of Bristol pyrometers—radiation, thermocouple and re- 
sistance models—and accessories are offered for every temperature range 
... from —125° F to 5000° F...in every kind of steel plant. 

Get complete data! Before committing your steel plant to any moderni- 
zation program, find out how Bristol can solve your instrumentation prob- 
lems. Write: The Bristol Company, 109 Bristol Road, Waterbury 20, Conn. 


0.30 


Instruments for oxygen steelmaking... by Bristol 


BRISTOL. 


* i @ j 
a ee 


First basic oxygen steelmaking plant in North America Canada. Oxygen plant in foreground; steelmaking plant in distance. 
at Dominion Foundries and Steel, Ltd., (Dofasco) at Hamilton, Ontario, Bristol instruments play an important part in this pioneering operation. 


-. for improved production through measurement and control 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


58 
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[Noi [o fo) cele) 
answer to your 
valve problems... 


Lap 


3 BASIC TYPES MEET 
VARIED REQUIREMENTS 


There are no valve corrosion problems when 
you install Lapp porcelain valves on your 
chemical lines. Only porcelain and Teflon 
packing comes in contact with fluid being 
handled. And Lapp special porcelain is hard, 
dense and pure . . . homogeneous, non-po- 
rous and chemically inert . . . therefore im- 
pervious to corrosion from acids of all con- 
centrations, except hydrofluoric. 


WRITE on your letterhead for Catalog 567. It 
will put complete information on chemical 
porcelain at your fingertips. Lapp Insulator 
Co. Inc., Process Equipment Division, 1911 
Poplar Street, LeRoy, New York. 


UNARMORED— Valve body 
of white glazed porcelain. 
Maximum recommended 
temperature, 350° F. 


TUFCLAD® ARMORED 
Porcelain body with ex- 
clusive Lapp armor casing 
of resin bonded fiberglass 
... for applications where 
accidental damage of por- 
celain becomes an imme- 
diate hazard to personnel 
or product. Maximum 
temperature, 225° F. 


ALUMINUM ARMORED 
Recommended where ar- 
moring is needed and serv- 
ice temperature exceeds 
that of Tufclad. High 
strength silicon aluminum 
casting is cemented over 
porcelain body. Maximum 
temperature, 400° F. 


All valve types are proof- 


 . oe tested leak free at 150 
; a é y : psig.—recommended for 
operation at 50 psig. 
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The sentinel that never gets relief... Day after day after day, for over 4 years this Beckman oxygen analyzer has 
maintained vigil on catalyst regeneration. Located eight stories above The Texas Company refinery at Wilmington, 
California, it has monitored unreacted oxygen, under demanding conditions, with only minimum routine main- 
tenance. Analysis must be continuous, dependable, accurate. % This Beckman instrument is the only oxygen ana- 
lyzer to use a direct paramagnetic measurement exclusively, which brings you these advantages: Dependability... 
under the most rugged conditions. Simplicity...with no auxiliary measurements to complicate analysis, no extra 
components requiring extra maintenance. Accuracy...with sensitivity and specificity to meet the most critical 
process requirements. % Whatever your application, if you want detailed specifications on an oxygen analyzer 
that withstands tough environments and gives you continuous, dependable answers, ask for Data File 14-47-08. 


Beckman: 
Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 


2500 Fullerton Road, Fullerton, California 


It’s a Fact: A Beckman Infrared Analyzer has successfully controlled heat input to a refining tower for three years, maximiz- 
ing ethylene recovery and minimizing methane content by analysis of the bottoms of a demethanizing absorber. 
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MIDWEST SPECIAL FITTINGS 
MADE BY 
FITTING SPECIALISTS 
TO YOUR 


SPECIAL REQUIREMENTS 





Automation? 


Conveyor Systems ? 
“i = In-plant? 


Portable Bins vs. Fixed Bins ? 
Surge Capacity? 


Warehouse Space? 


Dry Materials? 


Liquid Materials ? 


Inter-plant? 


Flexibility ? 


Metal Bins vs. Bags or Drums? 


Plant Layout? 


Versatility ? 
Labor Savings? 


Minor Ingredients ? 
Recurring Container Costs? i) 
Weight pS 
Checks ? 
» \ jh 

/| Product 
F Waste ? 
| Product Protection? 


Inventory ? 


+ 


\ 
{ Clean-up and 


-\ Maintenance ? 


in bulk handling 


OTE SVSTEAY has the answers 


... and they're all 
here in this new 


Ie report 
fe 


Write for it 
TODAY 





TOTE SYSTEM, incorporaTeD 


600 So. 7th, Beatrice, Nebraska 
Subsidiary of Hoover Ball and Bearing Co., Ann Arbor, Mich. 


*TOTE AND TOTE SYSTEM REG. U.S. PAT. OFF. 
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LEAKPROOF AFTER 600,000 CYCLES! 


Proved in the laboratory, and in over five years of field service with such 
difficult ladings as acetone, propane, vinyl chloride, and lime and soda-ash slurry, 
W-K-M’s ACF Ball Valve has earned a reputation for extra long life without 
lubrication. For example — 


In one test, W-K-M opened and closed a 2” standard production model under 
pressure 600,000 times. The valve still sealed tight, and there was no measurable 
wear on either the chrome-plated ball or the Teflon seats! 

W-K-M’s rugged ACF Ball Valves are available in carbon steel to ASA 
300 Ibs. (some sizes 600 Ibs.), and in semi-steel, ASA 200 and 400 Ibs. WOG. 

Write for Catalog 1000. 


onduit is full-bore; Teflon stem gaskets and seats are sealed from the lading flow. 
) pivision or QCf inoustries 


WHEN SO MUCH DEPENDS ON A Tas! Wik INCORPORATED 
ALVE ... SPECIFY ACF BALL VALVES | —s 7” reste aaneden rit ablienncs 





ROTA RY 
DRYERS 


Widely used for drying chemical salts, ores, carbon black, metallic 
oxides, pigments, plastics, fertilizers, catalysts, pharmaceuticals, 
clays and many other materials and products, 


Parallel and counter-flow dryers; direct heat, indirect heat, 
Indirect Steam Heated Dryer Proc- indirect-direct heat and steam tube types including the one best 
ening « Plastic Moterial, suited for your particular requirement. 

Complete laboratory facilities enable us to determine the reten- 
tion time, permissibie temperature, preferred velocities, and all 
other performance data for any treatment. We can even produce 
samples of the finished product before the production unit is built. 


Our exacting design and fabrication assure accurately control- 
led product uniformity, and efficient, low cost, maintenance-free 
operation year after year, fully up to rated capacity. You'll find it 

Indirect Heated Style “D” Dryer pays to call the Bartlett-Snow heat processing engi- 
FORRnENy CARE re neers. Let us work with you on your next project! 


\ 
DESIGNERS | THE C.0O. BARTLETT & SNOW CO. 


ENGINEERS *) 6215 Harvard Ave., Cleveland 5, Ohio ‘ 
ABRI R "9 Bulletin No. 118 gives 
ictaibeiltaina 3 y DRYERS * COOLERS * CALCINERS ° KILNS full details. Send 


ERECTORS f for a copy Today. 
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COPPUS BLUE RIBBON PRODUCTS 
— 
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STAMINA — You can literally see stamina in every 
dimension of a Coppus Turbine . . . rugged reliability 
that assures’ you stable, positive performance. It truly 
“‘wins” the Blue Ribbon with which it is marked . . . 
through advanced design, top quality materials, and 
thorough testing. With Coppus you’re always certain 
of Blue Ribbon features such as these 


A totally enclosed governor . . . totally enclosed, inde- 
pendently operated safety trip . . . easily replaceable 
packing and bearings . . . multiple steam nozzle control 
. .. brake rim for added safety . . . wide bucket “‘ L” type 
wheel (optional) for minimum water rate. 








Coppus Steam Turbine with Built-In Speed Reducer 


Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Sizes from 
1 HP to 250 HP. All Coppus Products carry the same 
Blue Ribbon assurance of reliable performance. For 
further facts on turbines, send for new Catalog 200. 
Coppus ENGINEERING CORPORATION, 231 Park Ave., 
Worcester, Mass. Sales Offices in Thomas’ Register. 


(COPPUS 


STEAM TURBINES 


To keep production up... 


TYPE JP 
Explosion 
proof 


TYPE EP 
Standard 
TEFC 


i Here’s a power-packed pair of Wagner® totally-enclosed fan-cooled 
motors —-Type EP, standard, protected against damage from dust, 


abrasive, fumes, steel chips or filings; and Type JP, explosion-proof, 


for safe use in specified hazardous locations. 
They’ll keep your production rates up, delivering full rated horsepower 


under the toughest conditions . . . staying on the job with dependable, 
continuous service that means peak output. They’re the perfect 
pick, for individual machines or for automated lines. 


In the design illustrated, these motors are built in ratings through 100 hp 


in NEMA frame sizes 182-445U. Let your Wagner Sales Engineer show 
T you how this protected pair (or larger Wagner enclosed motors through 
500 hp) gets the job done. Call him, or write us for Bulletin MU-224, 


Wagner Electric Corporation 


6407 PLYMOUTH AVENUE, ST. LOUIS 33, MISSOURI 


WM60-'9 


HEAVY-DUTY BALL BEARINGS...The ball BEARINGS CAN BE RELUBRICATED... SECURELY SEALED FOR LOW MAINTE- 
bearings used in these motors are of the Factory lubrication will last for many years NANCE...Both ends of these motors have 
highest quality, with more than ample under normal service, but openings are running shaft seals to keep the bearings 
capacity to provide long, troublefree serv- provided to permit relubrication that adds clean. Bearing housings are effectively 
ice under heavy loads, years to motor life under severe conditions. sealed to prevent escape of grease. 
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Metallurgical P henomena. .. and the metals to cope with them. 


These are the stock-in-trade of the Lukens Application Engineer—whether the problem be 


one of abrasive impact (symbolized above) or corrosion or pressure or structural stress or 
high and low temperature. Investigation of the best steels for “problem” applications has 
been carried on for years by the Lukens Application Research team. We would welcome the 
opportunity to contribute the results of this research to your own design knowledge. Please 
contact us in your early design stages. Call collect: Joe Proctor, Manager of Application 
Engineering, Extension 422, Lukens Steel Company, Coatesville, Pennsylvania. 
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HARSHAW 


FLUORIDES 


The uses for Fluorides are ever increas- 
ing. Harshaw Fluoride production also 
has increased steadily. Shipments of 
cylinders and tank cars leave our plant 
daily. If required, you are invited to 
draw on the knowledge and experience 
of our staff of technical specialists 


Write for your P 
free copy of a on Fluorides. 


M.C.A. Chemical . a 
Sofety Data Sheet 9A THE HARSHAW CHEMICAL CO. 
a pinned Pie 5 - q 1945 EAST 97th STREET + CLEVELAND 6, OHIO 
tion about... 
HYDROFLUORIC ACID 
Anhydrous and Aqueous 


Chicago «+ Cincinnati + Cleveland «+ Detroit 
Hastings-On-Hudson, N.Y. « Houston 
Los Angeles + Philadelphia + Pittsburgh 


Here is a helpful list of HARSHAW high-quality fluorides: 


Ammonium Bifluoride Frosting Mixtures Potassium Fiuoborate 
Ammonium Fluoborate Hydrofluoric Acid Anhydrous Potassium Fluoride 

Barium Fluoride Hydrofluoric Acid Aqueous Potassium Titanium Fivoride 
Bismuth Fluoride Hydrofluosilicic Acid Silico Fluorides 

Boron Trifluoride Complexes Laboratory Fluorine Cells Silicon Tetrafluoride 
Chromium Fluoride Lead Fluoborate Sodium Fluoborate 

Copper Fivoborate Lithium Fluoride Tin Fluoborate 


Fluoboric Acid Metallic Fluoborates Zinc Fluoborate La 
Fluorinating Agents Potassium Bifluoride Zinc Fluoride TARSHAW 


Potassium Chromium Fluoride 
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Reduce Routine 
Inspections... 


Save Time — Save Money 
with Allen-Bradley 
maintenance free starters 


The fact that Allen-Bradley motor starters operate over long 
periods of time—without attention of any kind—is of great 
value in hazardous locations where inspection requires re- 
moving and replacing of bolted enclosures. 

A-B solenoid starters have the simplest switching mecha- 
nism yet devised. There is only ONE moving part—and this 
simplicity assures millions of trouble free operations. Also, 

. the double break, silver alloy contacts are always in perfect 
operating condition—and remain so without attention. The 
NEMA 8 reliable and permanently accurate overload relays protect 
Corrosive Watertight against motor burnouts, regardless of time or atmospheric 
Hazardous Gas Weatherproof conditions. You cannot go wrong when you insist on Allen- 
Bradley quality motor control—especially for your most dif- 

ficult requirements. 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN -BRADLEY 


Member of NEMA 


oaniies Cotas Quality Motor Control 
Dust Locations Gas Locations : 
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MANHATTAN RUBBER LINED TANKS 
for PERMANENT Protection against 


Corrosion and Contamination 


Costly process equipment for storing and handling corrosives deserves 
the degree of protection possible only with specially compounded, acid- 
proof Manhattan Rubber Linings. Thick, multiple calendered sheets of 
natural or synthetic rubber assure maximum durability under rough 
working conditions. The linings expand and contract with the tank 
metal under temperature changes . . . won’t harden or crack. Their 
protection against most acids and alkalis is as fool-proof as 65 years of 
advanced technology can provide. 


All Manhattan Rubber Linings are bonded to metal so securely actual 
tests have proved they can’t be separated! And every Manhattan lined 
tank is tested under high voltage to assure flawless protection before 
being shipped to your plant. If your equipment is too large to ship to 
Manhattan, skilled crews will do the job at your location. 


Be sure of permanent protection for your process solutions and 
equipment. Let an R/M representative show you the advantages of 
Manhattan Rubber Lined tanks, pipe and process equipment. Contact 
the Manhattan Rubber Lining plant or sales office nearest you... or 
write direct. 


RM 1008 


ENGINEERED 
RUBBER 


RAYBESTOS-MANHATTAN, INC. pearl 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY - + » MORE USE 
PER DOLLAR 
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jamesbury 
BALL VALVES: 


AS VERSATILE AS INDUSTRY ITSELF 


Get the full story on Jamesbury Corp.’s complete line of “Double- 
Seal” Ball Valves and accessories. Learn why the Jamesbury “Double- 
Seal” Ball Valve has been labeled “as versatile as industry itself”. Get 
all the facts:‘on materials, sizes, etc. They are yours for the asking: the 


facts about Jamesbury Corp. — the nation’s foremost exclusive manu- 
facturer of Ball Valves. * patented 


JAMESBURY CORP. 


NEW STREET, DEPT. PDS, WORCESTER, MASS. 
Please send me the Data Sheets checked below. 








JAMESBURY CORP., 62NEW STREET, WORCESTER, MASS. 
JAMESBURY BALL VALVES a e mk St as 
HELPING BUILD OUR NUCLEAR NAVY Distributors in Principal Cities 
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ORIGINAL MANUFACTURERS OF 
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Plus 


For many years LaBour Type Q pumps (non- 
priming) have been setting industry records 
for sustained efficiency and freedom from vapor- 
or air-binding. Now this same remarkable pump 
is available as Type SQ, so constructed that the 
impeller and all other rotating parts may be 
removed or replaced without disturbing pipe 
connections or motor. 

Type Q and the new SQ pumps reduce liquid 
travel within the casing to less than one revo- 
lution of the impeller. This fact, together with 


THE LaBOUR COMPANY, INC. . 
WHITE PIGEON, MICH. e 


i Toa) 1-3 ad ed iate myVeh s-lalt-lel-t- 


() 
id asia 


a t a 


¥ 











other design features, produces efficiencies as 
high as 80% and more, with an open impeller 
and no close clearances inside the pump. Since 
performance does not depend on close clear- 
ances, relatively great increases due to corrosion 
or wear have negligible effect on the efficiency 
of these pumps. 

If you want to know how either of these 
units can help to reduce liquid-handling costs 
in your plant, write for our new bulletin on Q 
and SQ pumps. 


THE SELF PRIMING CENTRIFUGAL PUMP 


ELKHART, INDIANA 
LONDON, ENGLAND 
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KEEP AHEAD WITH HAVEG 


CORROSION 
CONTROL 
SPECIALISTS 


only 
HAVEG OFFERS 


Equipment Line 
— pipe & fittings 
— tanks 
— duct 
— towers 
— accessories 


Corrosion Resistance 


Technical engineering assistance 
in process design 
in material selection 
Abead with in installation recommendation 


HAVE CG. For thirty years Haveg has been solving corrosion problems 


of all types. Today Haveg is the standard of the corrosion 

. industry. Haveg Engineers are trained by field experience to 

FIRST WM Lagineered PLASTICS evaluate your problem and supply you with that plastic whose 
service characteristics will resist the chemical attack of your 


HAVEG CORPORATION specific corrosive material. 


DIVISION OF 


HAVEG INDUSTRIES, INC. Remember .. . with any corrosion problem . . . it’s best to 


Plastics Park * Wilmington 8, Delaware “Keep Ahead with Haveg.” 





Other Operating O Super- Wires, Inc. — per’ rlington, Vermont « Blow Molding Division — Bridgeport. Connecticut * Chemical Materials Division — Wilmington, Delaware 
wil Products —Rio Piedras, Puerto Rico + Reinhold Engineering & Plastics Co., Inc. — Norfolk, California 
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NEW VALVE-OLOGY 


shuts off costly maintenance 


MANNING 


Ni JYOOW 9 


Hancock 600# Steel Valves incorporate new concepts in 
valve-ology that reduce valve maintenance and equipment 
down-time. The forged steel bonnet and body have but- 
ting flanges so strong no distortion is possible. The flanges 
form a bonnet joint that utilizes the sealing power of a 
Flexitallic* gasket so effectively not even pressures ex- 
ceeding ten times the rating of the valve can cause a blowout. 
Hancock valve-ology makes full use of stainless steel to 
reduce your valving cost. Seat, disc, stem, swing bolts and 
nuts, thread bushing, packing gland follower—all are stain- 
less steel. Globe, Angle, “Flocontrol”, Lift Check, and Hi- Hancock 600# Steel 
Pressure Drop designs available. A high degree of stand- Globe Valve. Type 
ESE ia ft - 5500 Line. Sizes: 
ardization simplifies servicing and inventory needs. Your V4" thru 2”. 
industrial supply distributor will gladly give you full de- Otaadibiadie an teeta 
tails on Hancock Valve quality and performance. Phone Gasket Company 


him today. 


HANCOCK STEEL VALVES 
A product of 


MANNING, MAXWELL & MOORE, INC. 


Valve Division « Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Lid., Galt, Ontario 


November 14, 1960—Cuemicat ENGINEERING 





“Model H-25’s are real producers... 


and have proven to be dependable on continuous 
operations”, says C.L. Williams, Plant Supt. of Gulf 
Fertilizer Company, Tampa, Florida. “The mainte- 
nance on our two H-25s has been lower than on any 
loader previously used. We find the quick tip-back 
bucket action gets capacity loads without real strain 
on the loader, and delivery speeds are fast. We also 
save on tire wear with the power-shift transmission.” 


Owner’s reports on the H-25 “PAYLOADER” usually 
stress both its high output, and its dependable, low- 
maintenance performance. Mechanical excellence plus 
extraordinary protection against dust and dirt damage 
are the two basic reasons for these dual benefits. 


MOUGL 


@ THE FRANK G. HOUGH CO. | | 
LIBERTYVILLE, ILLINOIS nt] 
SUBSIDIARY - INTERNATIONAL HARVESTER COMPANY 


HOUGH, PAYLOADER, PAYMOVER, PAYLOGGER, PAYLOMATIC and 
PAY ore registered trademark nomes of The Frank G. Hough Co. 


way 
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Send ‘industrial TITHE 
Materials Handling 
the PAYLOADER 


Mechanical Excellence includes the Hough power-shift 
transmission — exclusive in its class with two speeds 
forward and reverse; power-steer; power-transfer dif- 
ferential; 4,500 lbs. breakout force; 2,500 lbs. operating 
capacity; shortest turning radius of only 6 ft. 


Extraordinary Protection includes triple air cleaner sys- 
tem; cartridge-type oil filters on all three oil systems; 
sealed self-adjusting hydraulic service brakes; parking 
brake enclosed in transmission; special grease and oil 
seals on all vital points. 


Your Hough Distributor wants to show you how this 
tractor-shovel can “ease the profit squeeze” of your bulk 
handling. See him soon, or send for full information. 


NAME 


pa 


STREET ‘ 


Tcccsanidinnseabenenanantnanonslianel 


city STATE _ 
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STRONG) steam speciatries 


Designed to insure more efficient operation of 
your system regardless of what it handles... 
steam, air, oil, water, gas or chemicals. 


For maximum performance and protection with minimum mainte- 
nance, specify these value-packed STRONG steam specialities . . . 


TRAPS: Inverted or Open Bucket, Ball Float, Thermostatic, Float, 
& Thermostatic, Vacuum, Pumping or Lifting traps. 


STRAINERS: Screwed or flanged line strainers — choice of materials, 
positive protection in new product designs or plant installations. 


VALVES: Pressure Reducing and Regulating types; Block Steel Flow 
Control Valves. 


and other performance-proved related products. 


e Extra-heavy at critical points . . . pre-tested . . . many inter- 
changeable parts . . . wear-resistant ANUM-METL and stainless 
steel used extensively. 


¢ All are backed by STRONG’S guarantee of complete satisfaction 
and over 50 years experience. 


© Stocks are carried by over 250 Industrial Distributors in U. S. 
and Canada, and by American Export Distributors around the world. 


e Wide range of sizes and capacities. 


FOR FAST 
AND RELIABLE ae les 
SERVICE... Buy from your local Industrial Distributor 
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“FRANKLY 
HOPWOOD, 





DON'T YOU THINK 
IT WOULD BE 
MUCH MORE 
PRACTICAL 
IF WE SENT FOR 
BRIDGEPORT’S 
FREE NEW BOOK— 
“SOLVING CORROSION 
PROBLEMS IN INDUSTRY‘!” 





If you convey anything through condensers or 

heat exchangers, this 20-page Bridgeport book is 

must reading. It tells how to lick problems involving 

two corrosive media...by using bi-metal Duplex Tubes 
...each metal surface designed to resist corrosion from the 
media to which it is exposed. 

Each industry has its own corrosion problems, and this 
fact-packed book illustrates ways to solve many of them. 
For your personal copy, just write, on your company letter- 
head, to the Bridgeport Brass Company, Bridgeport 2, Con- 
necticut. Please address Dept. 5011. 


mide BRIDGEPORT BRASS COMPANY 


Bridgeport 2, Connecticut « Sales Offices in Principal Cities 


Specialists in Metals from Aluminum to Lirconium 
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NASH PUMPS 
for higher 


Vacuums 


with all 
NASH 
operating 
advantages 
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The effective vacuum range of these Nash Air Ejector equipped 
pumps is extended to 0.5’ Hg. absolute. For high vacuum applica- 
tions where hard to handle service conditions are present and where 
reliability of pump operation is imperative. These pumps can handle 
many saturated or wet gases including solvent and acid vapors. 

These pumps have but one internal moving part, and use no 
internal lubrication. The vacuum produced is non-pulsating. They 
cannot be damaged by a slug of liquid, and will provide the same 
reliability and long life even if the operating cycle consists mostly 
of dead end service. Please request Bulletin 387-A, 


NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S. A. 


78 
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FALK Motoreducers driving log conveyor and refuse conveyor at the 
modern mill »f The Bohemia Lumber Company, Culp Creek, Oregon, 





FALK all-stee! Motoreducers give you longer service life 


P gee 


Whether your load conditions are normal or heavy, the extra rigidity of all-steel 2 

S f 5 ts rn % ss rives when you specify Falk 
construction (more than twice that of cast iron) maintains better alignment of revolving 
elements under load...a vital factor in prolonging the service life of gears and 


bearings. 


Take your choice of all-steel 


And if your installations are subject to shock loads, or accidental external impacts, 

you're way ahead when you install Falk All-Steel Motoreducers. These rugged units 

do not destroy themselves by tearing off their feet under jamming overloads, nor are 

their housings subject to cracks which both dissipate the vital lubricant supply and 

allow revolving elements to get out of alignment. Ts bende gy 
All-steel construction is one of the built-in extras that you get in Falk Motoreducers. A a 

Others include: (1) inherently stronger gear teeth (by AGMA standards), thanks to 

exclusive Falk extra-depth, high pressure angle helical gears; (2) maximum mechan- 

ical efficiency (982% per gear mesh, under full load); (3) your choice of standard 

units (horizontal, vertical or right angle) to fit your precise requirements. 


HORSEPOWER RANGE: to 75 hp. STANDARD OUTPUT SPEEDS: 780 rpm (high) to 1.2 rpm (low). 


Prompt delivery from distributor stocks, or from ware- 
house or factory. Ask your Falk Representative : 3 
or Authorized Falk Distributor for Bulletin 3100. quate ideas tain 


Torque ratings to 44,000 Ib-in 
THE FALK CORPORATION, MILWAUKEE 1, WIS. on eee ues ae 


MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
Representatives and Distributors in most principal cities 


.a good name Sanita 
in industry 





ey 





Big jet aircraft make money only when they are in the air. 
Every minute they are earthbound is costly. You just can’t 
; kK ‘ @ take chances on failure of aircraft engines from fuel contami- 
a Nn l ec a nation, or on failure of refueling equipment. That’s why those 
parts of Brodie BiRotor refueling meters and control valves 
helps kee p that come in contact with the fuel are chemically plated with 
je t aircra ft where KANIGEN nickel alloy. 
Brodie BiRotor meters have been used for controlling aircraft 
the money 1S refueling for many years, and their internal parts have been 
_.. in the air KANIGEN-coated ever since this highly accurate method of 
plating difficult or complicated surfaces was perfected. 

Do you havea corrosion or contamination problem? Is it a small 
part like the Brodie meter housing? Or is it a surface as large 
as the inside of a 20,000 gallon tank car? Whatever it is, there’s 
a way to solve your problems with KANIGEN chemical nickel 
plating. Write or phone the nearest General American office. 

It pays to plan with General American. _———— 


KANIGEN DIVISION 


GENERAL AMERICAN TRANSPORTATION CORPORATION We 
135 South LaSalle Street 
Chicago 3, Illinois” ih 
Offices in principal cities } 
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The most complete 
synchronous motor 
protection you can buy 


Above and af right * FourEC&M 
1000 HP, 2300 Volt Synchron- 
ous Starters on air-compressor 
drives in Chrysler Corporation's 
new Ohio Stamping Plant at 
Twinsburg. Purchased and in- 
stalled by Hatfield Electric Co., 
Cleveland, Ohio. 


Below « Inside view of starter 
showing compact arrangement 
of fuses and contactor. The 
three arc shields slide out for 
quick access to both front and 
rear contacts—no draw-out of 
contactor needed. 


ECs M 2200-4800 VOLT STARTERS 





e A push of the “‘start’’ button gives you complete protection during 
starting and running—plus EC&M fully automatic synchronization. 
Throughout the entire sequence, motor windings are completely pro- 
tected and synchronization occurs at the most favorable time. Should 
the motor pull out of step because of voltage dip or overload, the field 
is automatically removed. Re-synchronization occurs when the motor 
re-accelerates the load. Short circuit protection is provided by current- 
limiting power fuses working in conjunction with EC4&M’s “certified” 
high-interrupting-capacity ZHA air-break contactor. 

For complete details... 


WRITE FOR BULLETIN &210 





SQUARE J}"COMPANY 


EC&M DIVISION « CLEVELAND 28, OHIO 








wherever electricity is distributed and controlled 
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INDUSTRIAL CHEMICALS 





ANHYDROUS AMMONIA — This 


basic industrial chemical is available 
in commercial and refrigeration grades 
from three strategically located plants. 


AQUA AMMONIA (NH,OH) — An 


economical source of nitrogen and an 
easily handled alkali. 


AMMONIUM NITRATE—in pelleted 


form. Typical analysis: Ammonium 
Nitrate content — 96% or more. 


AMMONIUM NITRATE SOLU- 


TIONS — NFs-83 and NFS-50, Am- 
monium nitrate-water solutions con- 
taining respectively 83% and 50% 
NH,NO;. For explosives, fluid cata- 
lysts, pharmaceutical applications. 


AMMONIUM SULFATE — Diverse 


uses include fireproofing, fertilizers, 
leather tanning. 


ETHYLENE OXIDE — Rocket propel- 


lant, fumigant, fungicide, chemical in- 
termediate. 


ETHYLENE GLYCOL — Also Di- and 
Tri-. Humectants, plasticizers, scrub- 
bing solutions for gas dehydration, 
scores of other industrial uses. 


BASIC TO | 
AMERICA’S _ 
PROGRESS » 





ETHANOLAMINES — mea, DEA, 


and TEA. Versatile, reactive, easy to 
handle. TEA available in 98% and 
commercial grades. 


FORMALDEHYDE — Available as 
37% Inhibited, 37% Low-Methanol, 
45% Low-Methanol, 50% Low- 
Methanol. 


METHANOL- 99.85% pure. In 
barge, tank car, and tank-truck quan- 
tities. 


NITROGEN TETROXIDE — High 


energy oxidant for liquid rocket pro- 
pellants. Easy to handle and store. 


POLYETHYLENE GLYCOLS — 
Available in six forms: PEG 200, 
300, 400, 600, 1000, 1450. Shipped 
in tank car or combination shipments, 
tankwagon and drums. 


SODIUM NITRATE — Three grades 


— coarse, medium, fine — to meet ex- 
acting process requirements. 99.5% 
pure. 


j Dept. AP 10-5-3, 40 Rector Street 


| New York 6, New York 





UREA — Multiplant production as- 
sures unfailing supply of this basic 
chemical in crystal and pelleted form. 


U-F CONCENTRATE-85 — Highly 
concentrated solution of urea (25% ) 
and formaldehyde (60%). Easy to 
handle, economical source of these 
materials for resins and adhesives. 


For specifications and local of- 
fices, see our insert in Chemical 
Materials Catalog, pages 475- 
482 and in Chemical Week Buy- 
ers Guide, pages 37-44. 





ANACONDA HEAT EXCHANGER CLINIC 





Dry-expansion water chillers nearing completion at Precision Heat Exchanger Co. for both Polaris- 
type and Thresher-type atomic submarines. Each vessel has two chillers. Here phosphorized copper 
tubes are being expanded into tube sheets of Everdur®, Anaconda copper-silicon alloy. 


Big 24” |.D. seamless 85-15 Red Brass 
tubes serve as shells on water chillers 
for our nuclear submarines 


Many very special requirements dic- 
tated the design of the dry-expansion 
water chillers used in air conditioning 
our atomic submarines. They must be 
extremely compact to fit in very limited 
space. They must provide high corro- 
sion resistance for utmost reliability in 
operation over long periods. And they 
have to be able to withstand the severe 
shocks and strains apt to be encount- 
ered in submarine service. 

The chillers shown above are de- 


signed and built by Precision Heat Ex- 
changer Co., Inc., of Westwood, N. J., 
for the York Division of Borg-Warner 
Corp., which is responsible for the 
over-all air conditioning systems. For 
the giant seamless tube which forms 
the shells of the chillers, Precision Heat 
Exchanger Co. turned to American 
Brass. And Mr. Hugh Eure, president, 
reports that despite their size and the 
hazards of shipping, the tubes have 
come through consistently round. 


Inserting baffles and tube sheets into shell preparatory to tubing. Each chiller has 374 tubes of 
Phosphorized Copper-103, each 3/4” O.D. x .049" gage x 8 ft. long; 21 tube baffles of Yellow 
Brass, each 23 7/8” dia. x 1/8” thick; and tube sheets of Everdur-1010, each 28 3/8” dia. x 13/8” 
thick. Note mounting bands around center of shell. They are formed from 1/4” Everdur-1010 sheet 
and welded to the 85-15 Red Brass shell. 
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Top: Big seamless tube of Anaconda 85-15 Red 
Brass, 24” |.D. x 5/16” wall x 95 1/4” long, 
which will form shell of water chiller. Anaconda 
can produce seamless tube in commercial sizes 
up to 26.875” O.D. x .437”’ wall in length of 10 
ft. for largest diameters, in copper and brass 
alloys. Everdur and Cupro Nickel are also avail- 
able in slightly smaller diameters. Above: 
Welding an Everdur mounting bracket to the 
chiller by the metal-arc, inert-gas process. 


TECHNICAL ASSISTANCE. The Metal- 
lurgical Department of Anaconda 
American Brass Company is regularly 
working with the manufacturers and 
users of heat transfer equipment help- 
ing to select the alloys best suited for 
the service. For technical help or in- 
formation on alloys and tubes, write: 
Anaconda American Brass Company, 
Waterbury 20, Conn. In Canada: Ana- 
conda American Brass Ltd., New Tor- 
onto, Ontario. 6073 


® 


Tubes and Sheets for 
Condensers and Heat Exchangers 


Anaconda American Brass Company 
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BAUXITE 


SULPHURIC 
ACID MIST 


AAF TYPE N ROTO-CLONE DOES MANY JOBS 
FOR CHEMICAL PROCESSORS 


If your operations require collection of heavy dust 
loadings of all particle sizes, you’ve got a job for 
the AAF Type N ROTO-CLONE. The engineered 
simplicity of this hydrostatic precipitator assures 
highest efficiency and lowest maintenance costs. 


The rugged Type N achieves its high efficiency 
from the combined action of centrifugal force and 


thorough intermixing of water and dust-laden air. 
Compact design makes for important space savings. 

For complete information on this versatile wet 
collector, call your local AAF representative or 
write direct for Bulletin 277. Address Mr. Robert 
Moore, American Air Filter Company, Inc., 326 
Central Avenue, Louisville 8, Kentucky. 


Miccstitusin Aw Litter 


BETTER AIR 1S OUR BUSINESS 
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KO-KNEADERS ust system 


precision built for efficient continuous mixing 


Precision built and skillfully engineered Baker Perkins Ko-Kneaders 
will convert your inefficient batch process to faster, more continuous operations. 
Less floor space is required and maintenance costs are materially 
reduced... With a Ko-Kneader, you not only get more production at less cost, but 
you give your customer a superior product, too. 


B-P Ko-Kneaders are now mixing a wide variety of products such as plastics, 
carbon electrodes, food specialties, floor tile, solid rocket propellant fuels and many 
others. From this experience, proper recommendations can be made for your 
operation, However, if a new mixing problem is involved, test demonstrations can be arranged 
in the Baker Perkins Laboratory. Write today for engineering manual K-57 
or contact your nearest Baker Perkins sales engineer. 


BAKER PERKINS INC. 





Type P-150 Ko-Kneader 


| SARAN LINED 


After six years of hot sulphuric acid... 
Saran Lined Pipe still performs dependably 


When 20,000 linear feet of pipe must carry a constant stream 
of hot sulphuric acid . .. when production requirements make 
pipeline failure intolerable . . . pipeline dependability is the 
lifeline of the plant. For the past six years, Saran Lined Pipe 
has carried dependably an unending flow of corrosive chem- 
icals at Industrial Rayon Corporation’s Painesville, Ohio, plant. 
The installation shown above carries hot sulphuric acid and 
other chemicals used in Industrial Rayon’s Continuous Proc- 
ess method of making tire cord. This Saran lined supply and 
return piping, serving all of the plant’s spinning machines, 
carries the solutions from lower levels to spinning machines 
on the main floor. Pumping pressures range from 45 psi up- 
ward, and solution temperatures are above 125° F. 


The Saran Lined Pipe was installed in 1953 and has been in 
continuous use since. Maintenance costs have been extremely 
low and I.R.C. engineers report that, during these six years. 
Saran Lined Pipe has performed dependably under their cor- 
rosive operating conditions. 

Whenever dependable piping systems are required, whatever 
the degree of corrosion or chemical activity, consider Saran 
Lined Pipe. Saran Lined Pipe, fittings, valves and pumps are 
available for systems operating from vacuum to 300 psi, from 
below zero to 200° F. They can easily be cut, fitted and modi- 
fied in the field without special equipment. For more infor- 
mation, write Saran Lined Pipe Company. 2415 Burdette 
Avenue, Ferndale, Michigan, Dept. 2282AK11-14. 


See “The Dow Hour of Great Mysteries” on TV 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


&6 
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The most dangerous solvents in the 
world pass through this valve! 


But it’s a safe passage. The 
Rockwoop %” (Fig. 802) Self- 
Closing Ball Valve is designed for 
smooth, leakproof handling of highly | 
flammable liquids. A Rockwood 
Exclusive! 

Take a typical installation at an 

experimental station of one of the 
nation’s largest chemical com- 
panies. Here 36 different solvents, 
ranging from acetone to xylene, are 
dispensed from bulk containers. 
All types of self-closing valves were 
tried and evaluated for this critical 
job. None equalled Rockwoop for 
positive performance. 

,Unique Rockwoop Full Round 
Flow design holds turbulence to an 9 
absolute minimum — keeps static § 
at a low level. Flash potential is | 
negligible, greatly reducing fire 
hazard. In addition, the exclusive 
“Spring Pressure Compensation” | 
keeps ball and seat in snug contact 7 | 
— assures leakproof, dripless shut- | 
off, compensates for wear. Bronze 
valve body and Teflon trim resist 
corrosion. After 11 months and 
103,200 open-and-shut cycles the ad 
company reports: trouble-free op- i 
eration since installation. 

Be as safe and sure with your 
solvent handling. Send coupon for 
complete details on the Rockwoop 
Self-Closing Ball Valve. Tested it. as 
and listed by Underwriters’ Lab- er om, ‘ye @ 
oratories, Inc. Tie S rs a 


ROCKWOOD er 


ROCKWOOD SPRINKLER DIVISION 


B A L L VA LV » sg of The Gamewell Company ¢ Subsidiary of E. W. Bliss Company 5 ROCKWORR 


# 





265 Harlow Street, Worcester 5, Massachusetts 


Please send me complete details on the Rockwoop %” (Fig. 802) 
Self-Closing Ball Valve. 


Distributors in all principal industrial areas 
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ARMCO steers / chemical processing equipment 


Why and where 


Armco ALUMINIZED STEEL Type 1 


Resists heat and corrosion 


Oxidation rates for ALUMINIZED 
STEEL Type | show why this special 
hot-dip aluminum-coated steel resists 
heat. The unique aluminum-on-stec! 
material also effectively resists a 
combination of heat and corrosion, 
gives parts high strength and rigidity, 
and has high heat reflectivity. 

In chemical plant equipment such 
as burner shields, reactor covers, 
fume oxidizers, ductwork, radiant 
heating panels, ovens, and engine 
mufflers, Armco ALUMINIZED STEEL 
Type | is yielding longer service life 
than any other metal in its price class. 

Perhaps you can save money or 
improve the processing equipment 
you make or use with Armco ALUMI- 
NIZED STEEL Type 1. It will pay you 
to get complete information on this Oxidation rates of ALuminizep Steet Type 1 
special Armco Steel. Just write us. and SAE 1010 steel at 1000 F and 1100 F. 
Armco Steel Corporation, 2590 
Curtis Street, Middletown, Ohio. Radiant Heating Panel 


cm surface 


UMINIZED STEEL TYPE 1 


OXYGEN PICKUP-mg per sq 


Drying Oven 


Stack Shield 


ARNMCO STEEL 


Armco Division « Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. « The Armco International Corporation * Union Wire Rope Corporation 
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Complete size reduction... 
from start to finished product... 
in a single Williams Hammer Mill 


Cut costs as much as 50% on production...up to 75% on equipment 


In all normal crushing operations, a veyors, drives, other equipment, spe- 
WILLIAMS BUILDS THE BEST Williamsheavy duty hammermillcan cial foundations and additional hous- 
take most material and, in a single ing. 
i. reduce it to — o os Williams hammer mills are built for 
uction ee a, ee daily rough and rugged service. Extra 
power, maintenance, as well as stepped : 

. heavy manganese steel liners and 
up output of better quality and more naan wrt : hafts 
uniform products, will cut costs up to "TC@Ker plates, oversize s Fyn 
50%. —————_ sive parts and reinforcements, all defy 
ya a ee i : shock and wear, reduce downtime and 
Savings in original installations, as replacements to nil. 
high as 75%, can also be expected. : 4 
By making primary and secondary _!f the cost price squeeze is one of your 


Vibrating Feeders Impaciors crushers unnecessary, a Williamsham- Problems, get the facts about Williams 
sharia Se eeltl elienione: hammer mills. Write now for catalog. 
mer mill will eliminate all extra con- 4 








PATENT CRUSHER & PULVERIZER CO. 


2706 N. 9th St. St. Louls 6, Mo. 


: Oldest and Largest M turers of H Mills in the World 
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ONLY DRACCO CAN OFFER 


ed 

C I 
oy : 
J 3s 
a 


the most modern andjetticfent method for | 
removing dust from cloth-bag dust collectors, 


Dracco dust collectors now utilize one of indus- 
try’s most exciting new techniques — sonics — 
to realize greatly improved filter bag cleaning 
action. This development is so significant that 
you should not specify or buy another dust 
control unit until you get the full story on 
sonic cleaning. 


Sonic cleaning — patented and available ex- 
clusively from Dracco — provides three oper- 
ating advantages: lower back pressure through 
effective dust removal; longer bag life since bags 
are not flexed, creased or shaken; lower mainte- 
mance through elimination of moving parts 
within the collector. 


Cleaning by low-frequency sound waves has 
been conclusively proved in full-scale field oper- 
ations on both Glass-Bag Filters and on conven- 
tional baghouses using cotton and synthetic bags. 


Sonic cleaning is recommended for cement mill 
applications (kilns, grinding, classifying, mate- 
rials handling), electric and open hearth steel 
furnaces, metallurgical furnaces, rock dryers, 
calciners, fusing furnaces, chemical processes 
and related applications. You can use it wher- 


‘| 
: L ented) 


rf 
# 


ever mechanical shaking is undesirable or un- 
suitable and eliminate the shakers. 


You can get further information on Dracco 
sonic cleaning and expert consultation on your 
dust control requirements from: Dracco 
Division of Fuller Co., Harvard Avenue & East 
116th Street, Cleveland 5, Ohio. 


Proved in service — Dracco Glass-Bag Filter equipped 
with sonic generators cleans cement kiln gases. Sound waves 
dislodge collected dust without wear or fracture of cloth. 





airstream conveyors 
dust control equipment 
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intricacy « smoothness « soundness 


only a Wauke-Sha Ceramic-Type Casting can 
duplicate the intricacy, smooth finish, soundness 
... to absolute tolerances...in unlimited size 


intricate parts with no costly machining 

hairline reproduction of detail 

no cracking or tearing 

no porosity, internal voids, cracks 

no surface gas holes, blemishes, non-metallic inclusions 


Absolute dimensional accuracy plus greatly increased heat and 
stress resistance are critical to today’s intricate designs. Wauke- 
Sha process will provide low-cost castings to fill these demands 

. . castings which are, in many cases, more accurate than ma- 
chining, with “as cast”’ dimensional tolerances of +.005” per inch. 





Full design flexibility is a major advantage of this newly devel- 
oped casting technique. Thin-wall designs require no expensive 
machining; no fear of voids with light and heavy adjacent sections. 


For further information on Wauke-Sha Ceramic Type Cast- 
ings write: 


Dept. F-S1, Waukesha Foundry Co., Waukesha, Wis. 
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FULLER PNEUMATIC CONVEYING SYSTEMS INCREASE 
PRODUCTION, CUT CONTAMINATION FOR GOODYEAR 


Recent installation of specially engineered Fuller Airveyor™ 


pneumatic conveying systems to handle pelletized rubber has 
helped Goodyear Tire and Rubber Company increase pro- 
duction. These systems are the latest Fuller design resulting 
from over 15 years experience in pneumatic conveying of 
rubber pellets. These completely enclosed automatic systems 
virtually eliminate contamination problems and greatly re- 
duce the chance of loss due to spoilage. 


Automated handling of crude rubber with Fuller Pneumatic 
Conveying Systems, in place of conventional rubber slab 
sheeting on a mill, is the key. One Airveyor system conveys 
the pelletized rubber from the pelletizer to a weigh station, a 
distance of 500 feet. Four more systems operate from. the 
sink dump scales to inlet spouts of the finish-run Banburys. 


All of these Airveyor pneumatic conveyors are of the 
vacuum type, employing positive pressure exhausters for air 
supply. Each conveying system is equipped with its own in- 
dividual bag-type filter, automatic in operation, which pro- 
vides for 100 % visible dust retention. Exhausters and filters 
are located on the roof. A control panel permits manual or 
automatic operation of the entire handling system. 


If you are handling dry, bulk, granular materials, a Fuller 
Conveying System application-engineered to your process 
can be equally advantageous. Look to Fuller, whose range 
of products coupled with experienced know-how offers you 
the best single source for solving pneumatic materials 
handling problems. Just call or write Fuller today outlining 


ai tee iy A-288 
your probiem—no obligation, of course. sone 


FOR DETAILS ON FULLER PRODUCTION LINE, SEE CHEMICAL ENGINEERING CATALOG 


FULLER 


FULLER COMPANY 


134 Bridge St., Catasauqua, Pa. 


Subsidiary of General American Transportation Corporation 


Offices in Principal Cities Throughout the World 
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CON-O-MISER 
BALL VALVE 


COMPACT PIPING LAYOUT | 


Here are 19 Econ-0-Miser Ball Valves com- 
pactly installed on this paint blending 
manifold. Note the absence of unions .. . 
this valve is both a valve and a union! 
The Econ-0-Miser is smaller, easier to 
install . . . just right for modern piping 
layouts, where equipment must fit into 
tight areas. 

Let us show you . . . in your own plant! 
Write us abecut your limited space 
problems! 


DIFFICULT MEDIA 


controls the flow of cold glue with a 
viscosity of molasses, on the WORLD 
Tandem Labeler manufactured by Economic 
Machinery Co. Clean wiping action, positive 
leakproof shut-off, and smooth round flow, 
make the Econ-0-Miser ideal for handling 
difficult media. 

Let us show you ... in your own plant! 
Write us about your media problems! 


j ILLUSTRATED: 
1” SIZE 
SIZE RANGE: 
y%4” TO 6” 


TROUBLE-FREE OPERATION 


8 


f 


eat accel 


“he 


Outdoor propane and butane storage tanks 
in remote field processing plants require 
dependable positive shut-off valves on bleed 
lines. The unique features of the Econ- 
0-Miser Ball Valve provided the practical 
answer . . . no lubrication . . . no metal- 
to-metal contact . . . quick visual ON-OFF 
indication . . . trouble-free service. 

Let us show you .. . on your outdoor 
applications! Write us about your valve 
maintenance problems! 


NO 


UNION ie 
NECESSARY 


WORCESTER vaive co., inc. 


16 PARKER STREET, WORCESTER, MASS. 
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Gaskets exposed to harsh chemicals, 
extreme temperatures demand the 
remarkable resistance properties 

of Armalon’” felt 


If harsh chemicals and -320°F. to +550°F. tempera- 
tures force you to replace gaskets every few weeks, 
you need gaskets made of Du Pont “‘Armalon’’* TFE- 
fluorocarbon resin-impregnated felt. This unique 
gasketing material gives months (even years!) longer 
service, can drastically cut replacement costs and 
work interruptions. 


EXCEPTIONAL Just look at these remarkable examples of how 
‘‘Armalon” felt gaskets extend service life under ex- 


PROPERTIES treme operating conditions: 
OF “ARMALON” FELT Lasts over 700% longer! “Armalon” gaskets han- 


dling 99.3% sulfuric acid at 200°C. are still in service 
e Won’t crack or lose sealing power from after 18 months. Conventional materials frequently 
had to be replaced within a week. 


-820°F. to +550°F. 
ts - HNO; furres at 170°C. and 97 psi. were still sat- 
¢ Resists attack by strong acids and bases. isfactorily carried in stainless-steel pipes gasketed 
e Conforms easily to uneven flanges. with “‘Armalon” after 7 months. Other materials had 
to be replaced every 10 to 15 days. 


© Secure sealing at minimum pressures. After 16 months, ammonium sulfate and sulfonic 
e High anti-stick properties. acid are still being processed in a centrifuge contain- 
: “ay ing a gasket of ‘‘Armalon’’” Previous materials were 
* Low coefficient of friction. replaced every two to three weeks. 


These are just three of the many examples of ex- 
ceptional performance of “Armalon”’ illustrated in 
the Du Pont booklet ‘‘Armalon’’—for gasketing un- 
der extreme conditions. Send for your free copy and 
see how you can end troublesome gasketing problems. 
Clip coupon or write Du Pont .. . there’s no obliga- 
tion. E. I. du Pont de Nemours & Co. (Inc.), Fabrics 
Division, Wilmington 98, Delaware. 

**Armalon" is Du Pont's registered trademark for its TF E-fluoro- 
carbon-resin-im pregnated felts. 





FREE BOOKLET tells you how you 
can reduce gasketing costs... 


E. I. du Pont de Nemours & Co. (Inc.) 
Fabries Division, Dept. CE-11, Wilmington 98, Delaware 


DU PONT INDUSTRIAL Please send me a free copy of ‘‘Armalon”’ — for gasketing under 
COATED FABRICS extreme conditions. 


Name. Position 





Company 





Address. 


REG. U.S. PAT.OFF ° 
BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY City 
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Aerial view of the North Tonawanda, N. ¥ plato he Durex Pastis 
Division, Hooker Chemical! Corporation. The ever-increasing demand 
for plastic raw materials tense iNacaneaeh Adard Wh GEEK Gebanic. 
tion. The world’s largest producer of phenolic molding compounds, 
Durez is also one of the largest manufacturers of phenolic resins. 


A story of 
dependable Demings 
...o0n the job 


“We forget the pumps are in there until checking time” 





MAINTENANCE RECORD 





SERVICE 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





none 





repacked glands 





none 





none 








none 





none 








none 








That’s what plant engineers at the 
Durez Plastics Division, Hooker 
Chemical Corporation, cheerfully 
remarked when asked about the serv- 
ice given them by Deming pumps. 
Here is an example from their main- 
tenance files. 


Case History: 


A Deming 242” centrifugal pump was 
installed at Durez in 1940. This 
dependable pump performs daily, 
moving styrene from tank cars. As 
shown in the record at left, this pump 
received no maintenance other than 
repacking of the glands in 1955. 


Another dependable Deming centrifu- 
gal, bought and installed in 1944, 
pumps phenol —the basic material 
of this major plastic manufacturer. 
Other than being checked and 
cleaned at regular intervals, this 


pump has had absolutely no mainte- 
nance or downtime! 


Durez also has a great number of 
sump pumps in service. George E. 
Patterson, Engineering Manager, 
reports,“Deming sump pumps are not 
touched, year in—year out.” 


Jerry Linneman, Durez Maintenance 
Engineer, states, “Here at Durez we 
like Deming pumps because of their 
design, price, and because our effi- 
cient operation demands dependable 
pump performance.” 


This type of low maintenance and 
superior service can be yours by 
simply specifying Deming on your 
next pump order. 

Send today for Catalog E, it will give 


you complete information on Deming’s 
extensive line of industrial pumps. 


The D E Wi f N G Company 


96 


1187 BROADWAY ° 


SALEM, OHIO 


November 14, 1960—CuemicaL ENGINEERING 





A new concept indesign 


Hysteresis, (Average) 
Linearity as required. Change 


cams to obtain de- 
sired characteristics 


Sensitivity ~ « » O14 psi 
Resolution Sensitivity .......... 0.002 psi 
Repeatability 

Stroking Speed 0.37 in/sec. 
Air Consumption 10 scfh 


Break Frequency (5% of 
instrument pressure range) 


Break Frequency (3% of 
instrument pressure range) 


The above performance data was taken from laboratory 
tests on a Type 657 diaphragm actuator, Size 40, with 
1%" travel. instrument range 3 to 15 psi. 











makes possible the... 


FISHER 


TYPE 3560 


VALVE 
POSITIONER 


Assured product performance through 
DYNAMIC ANALYSIS engineering 


Application of mathematical techniques of design 
to pressure control systems has enabled Fisher to 
eliminate the conventional approach in the de- 
velopment of the new V/P valve positioner. It has 
provided the V/P with the following combination 
of characteristics and performance. . . unobtain- 
able in any other type of valve positioner. 


SMALL AND COMPACT ... only 6%” wide and 8%” 
high (with gauges). 


CONVENIENT ADJUSTMENT . .. valve stroke and zero 
adjustment readily accessible and easy to make. 


SPLIT RANGE...no parts change whatsoever is re- 
quired for split range operation. 


EASILY REVERSIBLE ...reversed by simply moving 
flapper arm from one beam quadrant to the opposite 


quadrant. 


CHARACTERIZED CAMS...offer wide flexibility in 
valve characteristics. 


Write today for Bulletin E-3560 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT'S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. 
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Rely on the gaskets especially designed to 
handle corrosives, even in glass-lined equipment! 


J-M CHEMPAC® GASKETS 
COMBINE ASBESTOS AND TEFLON 
FOR LONGER SERVICE 

PER DOLLAR INVESTED 


Here’s the gasket that can scoff at 
active chemicals and solvents. That’s 
because the envelope-type design 





combines the protection of both com- 
pressed asbestos filler and Du Pont 
Teflon. 

A center core of compressed 
Chrysotile Asbestos is sandwiched 
between two layers of felted Blue 
Asbestos. These three asbestos lay- 
ers provide longer life. . . outstand- 
ing corrosion and heat resistance... 
and the “‘cushion” effect so desirable 
in glass-lined equipment. A split or 
welded envelope of electrical-grade 
Teflon is then added for even great- 
er corrosion resistance. 

Chempac Gaskets are soft, con- 
formable and effect a seal at low 
bolting. Available 
in pipe sizes from 
1%” to 12” as stand- 


ard. Other J-M envelope-type gas- 
kets are also available in various 
sizes and with special fillers for spe- 
cific requirements. 

It will pay you to solve your corro- 
sive sealing problems with Chempac 
Gaskets—especially designed for that 
purpose. You can rely on them to 
give you the most effective sealing 

. and longest, most economical 
service per dollar invested. See your 
J-M Distributor. Or write to Johns- 
Manville, Box 14, New York 16, 
N. Y. In Canada: Port Credit, Ont. 
Ask for Chempac Book, PK-124 A. 


JOHNS-MANVILLE JM 
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CHECK OIC FIRST...IT PAYS! 





SERVICE to meet your valve needs is the “specialty 


of the house”’ at your nearby OIC Valve Distributor. As a first-line 
distributor, he gets OIC’s all-out support to insure that you get the 
service you deserve. OIC’s strategically located warehouses, and 
complete-line factory inventory ‘“‘backstop” every OIC distributor 
with a multi-million dollar stock of bronze, iron, ductile iron, cast 
and forged steel valves. As a result of this strong distributor support, 
immediate delivery of the more popular items out of distributor’s 
stock is common, and 4 to 5-day delivery out of warehouse or factory 
stock is routine. When quality is a problem, or delivery is urgent, 
phone your OIC distributor. Service is his business, and ours. 


FORGED AND CAST STEEL, BRONZE, 
ALES IRON AND DUCTILE IRON VALVES 
THE OHIO INJECTOR COMPANY e WADSWORTH, OHIO 


CHEMICAL ENGINEERING—November 14, 1960 





How can 


you be 


SURE 
that your 


Tank Linings are 


Tank lining failures can be mighty expensive in 
terms of ruined tanks and disrupted production 
schedules. That’s why low cost linings sometimes 
prove to be the most expensive in the long run. 


On the other hand, the extra money spent for pro- 
tection that’s not needed would be better invested 
elsewhere in the plant. 


Selection of the proper tank lining material is fre- 
quently a confusing job for the man who's not an 
expert. The best course is to follow two simple, 
logical rules: 


1. Draw on the experience of a tank lining 


specialist. One of The U. S. Stoneware Com- 
pany’s fully experienced tank lining engineers... 
who works day-in and day-out with tank lining 
problems of all types . . . will be pleased to analyze 
your application; weigh such variables as operating 
temperatures, corrosive conditions, abrasion re- 
sistance requirements, tank construction, and the 
like; and recommend the one tank lining material 
that will be best for your job — all without cost 
or obligation. : 


2. Work out your needs with a firm offering a 
full line of tank lining materials. Whatever your 
tank lining problem, The U. S. Stoneware Com- 
257-G 


t It will pay you to investigate! Write to- 
TY day for complete information on “U.S.” 


pany produces a material that exactly fits your 
needs: TYGON® modified polyvinyl chloride ex- 
truded sheet lining, providing outstanding chem- 
ical resistance at temperatures up to 165° F.; 
KEL-F* trifluorochlorethylene plastic, completely 
inert to corrosives of all types up to 350° F. (and 
higher with acid brick oversheathing ); PENTON** 
chlorinated polyether extruded lining, resistant to 
all alkalies and acids except fuming nitric and 
fuming sulfuric, at elevated operating temperatures 
in the range between polyvinyl chloride and the 
fluorocarbons; RESILON depolymerized rubber- 
and-resin-based thermoplastic, available either 
plain or fiberglass-reinforced; ACIKOTE synthetic 
resin baked-on coating; and others with more 
specialized applications. 


If you’d like help on a lining problem, 
simply outline your operation in a letter to 
The U. S. Stoneware Company. A “U. S.” 
Tank Lining Specialist will be glad to 
make suggestions and recommendations 
without cost or obligation. 


*Registered Trade Mark, 3M Co. 
**Registered Trade Mark, Hercules Powder Co. 


PROCESS EQUIPMENT DIVISION 


——- 
~~ i 
1) 


t 
U. S. STONEWARE 





‘ yyw Tank Linings! 


no 


AKRON 9, OHIO 
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Top news stories and what they mean to CPI technical decision makers 


Chementator 


Anodic protection’s major job: 
reduce process contamination 


Originally envisioned as a dollar-saving device to 
prevent corrosion (Chementator, Nov. 16, 1959, 
p. 87), Continental Oil’s anodic protection system 
(Anotrol) may find its immediate major applica- 
tion not in severely corrosive situations but in 
protecting products against iron contamination. 

At a recent meeting in Baltimore, sponsored 
by Conoeo and Minneapolis-Honeywell (who will 
market the system under license), CE learned 
that Conoco is eyeing applications in manufac- 
ture of detergents, rayon, pharmaceuticals and 
synthetic fibers to reduce iron pickup. Anotrol 
can also reduce contamination in tank-car and 
tank-truck shipments, and in cooling water cir- 
culating through nuclear reactors. 

Meanwhile, in Lake Charles, La., Conoco 
says that it is considering using the Anotrol sys- 
tem in its own Alfol (straight-chain alcohols) 
plant now under construction there. Anodic pro- 
tection of equipment used in a hydrolysis step 
involving sulfuric acid would let Conoco substi- 
tute carbon steel for stainless and still prevent 
product discoloration caused by iron pickup. 





Key to Shell’s isoprene process: 
simultaneous production of butadiene 


Much of the mystery surrounding Shell Chem- 
ical’s isoprene process has been swept away by 
publication of Australian patent 57,725. Accord- 
ing to this Shell patent, the secret of making 
isoprene economically is simultaneous dehydro- 
genation of butylene along with isoamylene to 
make butadiene as coproduct—furnishing the 
raw material for polybutadiene, which can be 
used as an extender for polyisoprene. 

Success of Shell’s commercial version of this 
process is attested by the fact that it has just 
expanded its Torrance, Calif., facility to 40 mil- 
lion Ib./yr. and is building an 80-million-lb./yr. 
plant near Marietta, Ohio. Little has been known 
previously about the process other than it centers 
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around dehydrogenation of isoamylene (Chemen- 
fator, Mar. 7, p. 51). Shell will not confirm that 
the patent describes its commercial process, but 
the patent’s features tally with what is known 
about Shell’s operation. 

To start the patented process, butane is 
dehydrogenated over chromium oxide catalyst 
followed by two-stage extractive distillation with 
aqueous acetonitrile, to recover butylene and 
product butadiene. The butylene stream mixes 
with isoamylene and feeds to vapor-phase reac- 
tors where dehydrogenation takes place over 
iron-oxide catalyst promoted with chromium 
oxide and potassium carbonate. Reactor pressure 
is about 10 psig., temperature about 1,100 F. Con- 
version of butylene to butadiene is about 25% 
and isoamylene to isoprene is about 35.5%. 

Reactor effluent flows to a stripper-scrubber 
which removes polymeric materials in recycled 
oil. Vapor leaving top of scrubber is dehydrated 
and compressed to 105 psig., which condenses 
isoprene and butadiene while light gases separate. 
Liquid stream feeds to a depropanizer and then 
to a fractionator that splits out a butylene-buta- 
diene stream overhead and isoamylene-isoprene 
as bottoms. 

The butylene-butadiene stream feeds back to 
the extractive distillation unit in the feed prepa- 
ration section while the isoprene is separated 
from the isoamylene by further distillation. 





Any metal gets corrosion protection 
from new chromium coating system 


Pennsalt Chemicals Co. is readying for commer- 
cial development a new coating system that 
covers all types of metals with a clear or colored 
corrosion-resistant film. Of particular interest to 
the chemical industry may be use of the new 
technique to apply base coats to aluminum and 
stainless steel over which conventional coatings 
can then be applied. 

Called the Hinac process, method deposits 
coatings consisting mainly of chromium com- 
pounds that are claimed to have excellent resist- 
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Here’s nby a Link-Belt enginecred screw conveyor installation means 


a better-working system 
--- less work for you 


e Thorough engineering analysis of all conditions 


e Unbiased selection from industry’s most complete 
range of components 


@ Expert field erection 
e@ Full responsibility for satisfactory performance 


fs 


| btn design of equipment to operation, you leave noth- 
ing to chance when you leave everything to Link-Belt’s 
complete screw conveyor service. Whatever your needs, 
Link-Belt can engineer a system to meet them exactly ... 
if desired, will handle entire erection and accept full respon- 
sibility for placing your system in operation. 

Included in Link-Belt’s full line of components are 17 
basic screw designs, available in a variety of metals. Each 
offers Link-Belt’s exclusive Quik-Link feature that permits 
fast, easy removal of any conveyor screw section or hanger 
without disturbing other components. An equally complete 
line of troughs, ball and babbitted bearing hangers, trough 
ends with ball bearing flange blocks and trough end seals, 
couplings, gates, spouts, and drives makes Link-Belt your 
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convenient, one-source supplier for all vour requirements. 
Ask your nearest Link-Belt office for Data Book 
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SCREW CONVEYOR EQUIPMENT 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Belt Plants, Warehouses, District Sales 
Offices and Stock Carrying Distributors in All Principal Cities. Export 
Office, New York 7; Australia, Marrickville (Sydney) ; Brazil. Sao Paulo; 
Canada, Scarboro (Toronto 13); South Africa, Springs. Representatives 
Throughout the World. 
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ance to most acids, alkalis, solvents and oxidizers. 
Unlike conventional coatings, however, Hinac 
films are thin (about 0.000006 in. thick) and thus 
can be scratched. Parts treated in this fashion 
cannot be subjected to heavy abrasive service. 

Pennsalt hopes to find a major market for 
these coatings in aluminum building panels. 
Hinac coatings come in a variety of colors and 
are said to provide a weather-resistant surface 
cheaper than anodizing. Too, parts for automo- 
biles, household appliances and furniture that 
don’t see heavy service can be given either a clear 
or a colored protective film. 

Hinac coatings will be marketed in 5-gal. and 
55-gal. drums. These solutions are then blended 
with proper amounts of water and applied by dip- 
ping, rolling or spraying. Coated metal must 
then be heated to 350-425 F. to cure the coating; 
curing time is as short as a few seconds. No cost 
data are yet available on Hinac coatings. 





A new concentrated fertilizer—potas- 
sium nitrate—will be made in a $7-mil- 
lion plant being built at Vicksburg, 
Tenn., by Jacobs Engineering for 
American Metal Climax. Plant will 
nitrate KCI with nitric acid, making 
chlorine as a byproduct. Anhydrous 
HNO: and nitrogen tetroxide may 
also be made if demands warrants. 





Two gas sweetening processes are 
getting commercial tryouts 


The past year has seen a host of new gas sweet- 
ening processes appear ; now add two more to the 
growing list. (E’s London bureau reports that 
England’s North Western Gas Board and the 
Clayton Aniline Co. have developed an H.S-re- 
moval flowsheet they are calling the Stretford 
process. And Kansas City consultant A. G. Eick- 
meyer has come up with an acid-gas absorption 
flowsheet dubbed the Catacarb process that has 
landed its first commercial assignment at an un- 
identified installation in the Southwest. 

The Stretford process is already operating at 
two NWGB works and will shortly be used in a 
third. Process is built around two new liquid 
absorbents that are byproducts of anthraquinone 
production: sodium salts of 2-6 and 2-7 anthra- 
quinone disulfonic acids. Process is claimed to 
cost only 33-66% as much as conventional iron- 


CHEMICAL ENGINEERING—November 14, 1960 





. . . CHEMENTATOR 


oxide purification systems that are widely used. 

Gas to be treated contacts the anthraquinone 
acids in a packed tower. Solution from bottom of 
tower containing dissolved H.S passes to a re- 
action tank where it is held long enough for the 
carbonyl groups to react with the H.S to form 
free sulfur and the corresponding hydroquinone. 
A rotary vacuum filter removes the sulfur from 
solution and the filtrate passes through an oxida- 
tion tower where injected air oxidizes the hydro- 
quinone back to the original quinone, ready for 
another absorption cycle. Patents have been ap- 
plied for and six British firms are licensed to sell 
the process; other applicants for licenses would 
be “welcomed.” 

Eickmeyer’s Catacarb process removes CO. 
in addition to H.S, resembles the Giammarco- 
Vetrocoke flowsheet (Chem. Eng., Sept. 19, pp. 
166-169) in some respects except that it uses 
‘“nonpoisonous catalysts.”” The commercial Cata- 
carb unit was converted from an existing system, 
is said to be treating a greater volume of gas than 
the old unit with lower utility consumption. 
Other Catacarb plants are under contract. 





Newsprint from bagasse via 
unique pulp blending technique 


Crown-Zellerbach, San Francisco, says that it has 
developed an improved process for making news- 
print from bagasse—the stalk residue left from 
sugar cane processing. Advantages claimed for 
the new route: pulp produced has strength and 
printing performance equal to wood-derived pulp 
and can be run on standard papermaking equip- 
ment. 

Technique has been developed in cooperation 
with the Hawaiian Sugar Planters Assn. and 
tested on a commercial scale in one of C-Z’s 
northwest pulp mills. Process has been licensed 
to Sahu Jain, Ltd., Calcutta, India, which is 
building a newsprint plant 22 mi. from Bombay. 
Route may also be used in Hawaii’s first pulp mill, 
now under consideration. 

Few details are available on the process. All 
that is known is that the furnish to the paper- 
making machine is a mixture of chemically and 
mechanically refined bagasse pulp; the mechani- 
cal pulp is produced in a disk refiner. This pulp 
mixture is said to overcome the drawbacks pos- 
sessed by mechanical and chemical pulps indi- 
vidually. 


(Continued on page 106) 
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NEW DEVELOPMENTS IN FILTRATION EXPANDS 
SEDIMENTATION ITS SCOPE 
INVITE APPRAISAL 


The technique of separation by sedimentation may be New ideas 
employed to produce a more or less clear liquor from ° ; 
a se we of solids and liquid (clarification), - to con- and equipme nt g 
centrate suspended solids into a denser slurry (thick- increase potential 
ening). It may also be adapted to give fractional 
separation of particles of various sizes or specific gravi- 
ties (hydro-separation). Pick any processed material and it’s dollars to doughnuts 
Modern continuous sedimentation systems, which that somewhere along the production line there’s a filter. 
substitute mechanical means for the old batch methods Keeping on top of the many demands made on filtra- 
of slow gravity settling and decanting, date from the tion equipment by modern processing often presents 
invention of the Dorr Thickener in the early 1900's. some tricky problems. Take corrosive applications, for 
Developments such as multiple compartments and instance. With rotary drum type filters, usual practice 
hinged rake arms, flocculation to promote economical calls for stainless steel or rubber-covered construction. 
handling of colloidal materials, and the combination of Capitalizing on advances in materials of construction, 
several operations within a single tank, have continu- Dorr-Oliver engineers recently developed a filter with 
ally expanded scope and versatility. all essential components fabricated from tough, glass- 
A long-term project at Dorr-Oliver, aimed at increas- reinforced plastics. The plastic construction not only 
ing fundamental knowledge, has brought to light many resists corrosion, but it is also lighter and lower in cost 
previously unknown principles affecting thickener than comparable standard machines. 
operation. This new filter has been successfully tested in han- 
Relatively simple laboratory tests permit accurate dling acid leach solutions in a uranium mill and is now 
prediction of performance. These developments have offered as a regular component of the Dorr-Oliver line. 
resulted in a new understanding of the potentialities of This development is quoted as an example of the 
the thickener as a tool for the processing industries. many contributions made by Dorr-Oliver to increase 
If your flowsheet offers opportunities where the unit the scope and versatility of filtration equipment. Actu- 
operation of sedimentation may be employed, maybe a ally, it’s just about impossible to think of any type of 
fresh appraisal of the various types of Dorr Thickeners filter for any industry that hasn’t been developed or 
is in order. improved by Dorr-Oliver engineers. 


Dorr-Oliver engineers are constantly at work in these four fields. For help in solving any problems you may be encountering 


; 


Dorr-Oliver offers a wide range of equipment, methods f Operations include: RO ASTING ° 


and complete systems for processing industries. “DRYING + cana 
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A report on de" 
- equipmen 


WHAT’S NEXT IN 
SOLIDS FLUIDIZATION? 


A versatile drying, roasting and 
calcining technique offers opportunities 
in chemical processing 


Since Dorr-Oliver first introduced the fluidization tech- 
nique for non-catalytic applications more than ten years 
ago, it has been widely applied in such operations as the 
roasting of sulphide ores, SO» production for acid man- 
ufacture, drying of fine coal and drying and sizing of 
limestone. Development is now extending into many 
fields of chemical processing. 

The advantages of FluoSolids", Dorr-Oliver’s system 
for fluidized bed techniques, are its essential simplicity, 
its compactness, its low operating and maintenance 
costs, its ability to take wide feed variations and its 
inherent adaptability to precise temperature control 
with simple instrumentation. It has proved particularly 
effective in drying wet, sticky or otherwise difficult-to- 
handle materials. In some drying operations, the added 
benefit of classification by particle size is possible. 

At D-O’s research and development center, Westport, 
Connecticut, hundreds of test runs covering many possi- 
ble new applications have been completed. Typical of 
these are the drying of heat sensitive polymers, drying 
of sodium chlorate crystals and potassium silicon fluor- 
ides, drying of chemical precipitates, roasting of fur- 
fural residues, and low temperature calcination of 
phosphates. Opportunities for still further development 
are far from exhausted. 


CLASSIFICATION + THICKENING °* 


SCREENING + 





THE CENTRIFUGE 


tex 
om 


TAKES OVER 


A long-neglected 
equipment item is 
starting new trends in processing 


Centrifuges have now become so versatile in operation 
and have advanced so much in size, power and capabil- 
ity that opportunities for profitable application are 
virtually unlimited. In many cases, they are replacing 
filters, settling tanks, screening and other separation and 
classification equipment, cutting days off processing 
time. Important, too, since the centrifuge substitutes 
horsepower for size, is the greatly reduced floor space 
requirements and the smaller amount of critical mate- 
rial needed when handling highly corrosive solutions. 

Dorr-Oliver has taken a leading part in the develop- 
ment of these newer, more versatile and more powerful 
units. Features of Dorr-Oliver design are the overhead 
bearing and drive which remove some of the limitations 
of conventional units and the revolutionary return flow 
principle that permits concentrating, washing, clarify- 
ing, classifying and recovery of soluble values at pres- 
sures up to 150 psi. Probably the largest centrifuge now 
in operation is a Merco® unit built by Dorr-Oliver. 
Rotor speeds up to 3300 rpm and capacities up to 600 
gpm are possible. Smaller size, specialized units, among 
them the Mercone® Screening Centrifuge, are finding 
application in the food and pharmaceutical industries. 

To those interested in the possibilities of centrifuga- 
tion, Dorr-Oliver offers a wealth of information. For 
investigation and evaluation, pilot plant models are 
offered on a sale or rental basis. 


in filtration, fluidization, sedimentation or centrifugation, write to Dorr-Oliver Incorporated, Stamford, Connecticut. 


FILTRATION + CLARIFICATION 


WASHING + AGITATION + CENTRIFUGATION + ION EXCHANGE + PUMPING 
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Although only one firm—Valentine Paper 
Co.—makes pulp from bagasse in this country, 
worldwide interest in bagasse as a fiber source 
continues to mount. Parsons & Whittemore, New 
York, for example, is engineering four plants 
around the world: one in Egypt, one in Argentina 
and two in India. P&W’s pulping process is built 
around the Pandia continuous digester. 





Explosion and fire in Dow’s glycerine 
plant at Freeport, Tex., killed six and 
injured 14. Fire was caused by allyl 
dichloride and propylene chloride 
escaping from a _ ruptured vapor 
feeder. This is the latest in a series of 
CPI plant disasters (see p. 114). 





Reactors, not A-bombs, profit 
from secret U-235 process 


Gas centrifuging of uranium hexafluoride to pro- 
duce U-235, recently rumored to be a cheap way 
to make atom bombs, turns out to be much more 
practical for enriching uranium for use as reactor 
fuel. Now concern over recent centrifuge de- 
velopments has been shifted from national secur- 
ity to individual profits as West Germany moved 
to have its patent office declare centrifuge tech- 
nology a “state secret,” after prompting from the 
U.S. 

The background: natural uranium is largely 
U-238 containing about 0.6% of isotope U-235. 
For bomb use, U-235 concentration must be 
raised to 90%; fuel for nuclear power reactors 
needs only slight enrichment. The German sys- 
tem of gas centrifuging (Chementator, Feb. 22, p. 
51), which takes advantage of a very small den- 
sity difference between the hexafiuorides of the 
two isotopes, is said to enrich the natural uranium 
to about 3% U-235 in a single stage, or to about 
6% in multiple stages—still far too low for bombs 
but very satisfactory for reactors. Process uses 
90% less power than AEC’s gaseous diffusion 
route, which raised fears that every country could 
now afford to become a nuclear power. 

German technologists apparently are leading 
in this potentially profitable business of making 
cheap reactor fuel. At least two different designs 
have been patented and ten centrifuges have been 
shipped from Germany to companies in this coun- 
try and Brazil. Some U.S. companies that have 
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already bought patent rights in the centrifuge 
were dismayed when Bonn, at the request of the 
U.S. State Dept., asked its patent office to declare 
the patents a state secret. 

Other U.S. companies who were developing 
centrifuge processes of their own were equally re- 
sentful when the Atomic Energy Commission 
placed centrifuge separation work in the “secret” 
classification. All seem to feel that German com- 
panies will get a technical head start on com- 
mercial applications, consequently will cash in 
first on profits. 





American Potash will boost its boron 
production at Trona, Calif., by 35% 
in third quarter of 1961. Firm has de- 
veloped a process that frees it of eco- 
nomic dependency on byproducts, al- 
lowing expansion of boron produc- 
tion as demand warrants without wor- 
rying about markets for coproducts. 





(Another) process makes pig iron 
without benefit of blast furnace 


Latest in the series of direct reduction processes 
was described at AIME’s Metallurgical Society 
meeting in Philadelphia last month. It involves 
carbonization and prereduction of coal-ore-lime- 
stone pellets followed by final reduction in a sub- 
merged-are furnace. 

Developers of the process—McDowell Co., 
Cleveland, and McWane Cast Iron Pipe Co., Bir- 
mingham, Ala. (through joint work at McDowell’s 
Dwight-Lloyd Research Laboratories) —estimate 
that a 550-ton/day plant would require a capital 
investment of about $8 million vs. about $17 mil- 
lion for a conventional blast furnace and $9-15 
million for complete reduction by electric arc 
furnace. 

Piloted in a 1,000-lb./hr. (pig iron) unit, the 
process is fed with hematite or magnetite ore con- 
centrates (49-65% Fe), noncoking coal (30-36% 
volatile matter) and limestone—all crushed to 

20 mesh. Pulverized materials are combined 
with water on a 6-ft. dia. “flying saucer” disk 
pelletizer, to form 15%-moisture balls about *%% 
in. in diameter. 

The balls, layered 6 in. deep on a traveling 
grate, then pass through a narrow gas flame that 
ignites them. During the next 15 min. on the 
grate, as air is blown through the bed, the balls 


November 14, 1960—CuemicaL ENGINEERING 





Now available from GENERAL CHEMICAL 


... leader in fluorine chemistry 


F, (-C-OH 


TRIFLUOROACETIC ACID 


General Chemical now offers another functional fluoro- 
organic compound — 7'rifluoroacetic Acid —in develop- 
mental quantities. This non-oxidizing, strong acid shows 
unusual properties that suggest great utility in fluoro- 
organic synthesis and as a versatile catalyst for conden- 
sations, esterifications, polymerizations, Friedel-Crafts 
reactions and the like. If you are interested in any of 
these reactions, General Chemical’s Trifluoroacetic Acid 
should be included in your investigations. 

Trifluoroacetic Acid is an addition to General’s present 
group of highly reactive, functional fluoro-organics 
— Dichlorotetrafluoroacetone, Trichlorotrifluoroacetone 
and Monochlorodifluoroacetic Acid. 

As America’s primary producer of fluorine and 
fluorine-based chemicals, General Chemical provides 
your best source for Trifluoroacetic Acid and these com- 
panion compounds. 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 
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Free Technical Data Sheets 

To help you evaluate Trifluoro- 

acetic Acid, General Chemical has 

prepared a special new data sheet. | —~——-@ 


In addition, dataonGeneral’sother “—————— 
functional fluoro-organic compounds — Dichloro- 
tetrafluoroacetone, Trichlorotrifluoroacetone and 
Monochlorodifluoroacetic Acid—are also available. 
For your free copies, mail the coupon today or 
write us on your company letterhead. 


Product Development Department 
GENERAL CHEMICAL DIVISION CE-110 
Allied Chemical Corporation 

40 Rector Street, New York 6, N. Y. 


Please send free data sheet on 
[] TRIFLUOROACETIC ACID 


I would also like your data sheet on 
DICHLOROTETRAFLUOROACETONE, 
TRICHLOROTRIFLUOROACETONE and 
MONOCHLORODIFLUOROACETIC ACID oO 
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are heated to about 1,900 F. About 50% of the 
iron oxide is reduced to Fe before the pellets feed 
into a submerged arc electric furnace where re- 
duction is completed in another hour. Hot metal 
and slag are drawn off separately. 

On paper, economics of the process look good, 
but so have those of several previous direct re- 
duction schemes that have not been commercial- 
ized. These processes may have a tough fight for 
realization in the face of revitalized blast-furnace 
technology, say some industry observers. 





Chemetron Corp.’s sugar diffusion 
process (Chementator, Dec. 28, 1959, 
p. 22) will get its first commercial test 
in a 400-ton / day mill to be erected for 
a sugar company in Trinidad. Plant 
will be operating in time for the sugar 
harvest at the end of 1961. 





Natural gas and fuel oil vie for 
role in blast-furnace revolution 


The steel industry is gearing up for changes in 
blast furnace operation that will prove as dra- 
matic and far-reaching as the changes wrought 
by the basic oxygen steel process and the re- 
vitalization of the open hearth furnace. These 
upcoming blast furnace improvements will have 
many ramifications: increased sale of oxygen to 
the steel industry, decreased coke consumption 
along with decreased output of coke-oven chemi- 
cals, decreased attractiveness of the many by- 
pass-the-blast-furnace schemes, and competition 
between oil and natural gas for use as blast- 
furnace fuel supplement. 

Evidence of this last effect can be seen in 
Esso Research & Engineering’s recent announce- 
ment that it is working with Dominion Foundries 
& Oil to perfect an oil-injection system for 
Dominion’s new $10-million blast furnace at 
Hamilton, Ont. Object: to substitute cheap oil- 
derived Btu.’s for expensive coke Btu.’s in the 
ironmaking furnace. 

Esso’s decision to participate in developing 
steel technology has been prompted both by the 
potential market for fuel oil in blast furnaces and 
by dwindling markets in open hearth operations 
as more furnaces switch over to oxygen. Out- 
come of the fight between oil and gas in this new 
application will probably be decided mainly by 
local economics, with the advent of natural gas 
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from Canada at as low as 28¢/1,000 cu. ft. guar- 
anteeing that the competition will be keen. 
Natural gas marketers are heartened by the 
news that Colorado Fuel & Iron has demonstrated 
that natural gas injected into blast furnaces can 
save 75 lb. coke for each 1,000 cu. ft. of gas. 
Savings are so attractive that CF&I is piping up 
all four of its blast furnaces at Pueblo, Colo., to 
use natural gas—injected at a rate of about 5% 
of the normal air blast. Boosters of natural gas 
also point out that oil, unlike gas, introduces un- 
desirable sulfur into the molten pig iron. 





Chemical agglomeration allows use 
of synthetic rubber latex in foams 


Naugatuck Chemical, division of U.S. Rubber, 
has revealed how it produces a high-solids SBR 
synthetic rubber latex that can compete with 
natural latex in production of foam rubber arti- 
cles. The secret: agglomerate small rubber par- 
ticles with treated polyvinyl] methylether (PVM). 

Although synthetic rubber has been crowd- 
ing natural rubber in almost all applications, 
foaming processes have resisted synthetic’s pene- 
tration because of the need for a high-solids 
(65%), free-flowing latex. While natural latex 
fills these requirements, standard synthetic latex 
becomes putty-like when concentrated to high 
solids content. And controlling polymerization 
to achieve the correct synthetic rubber particle 
size is prohibitively inefficient. 

Naugatuck is using its discovery to produce 
a high-solids styrene-butadiene latex, polymer- 
ized conventionally at 41 F. with 80% conversion. 
After removal of unreacted monomer, the small- 
particle latex (average dia.: 600 Angstroms) is 
concurrently dehydrated and agglomerated. The 
concentrator-evaporator is half-filled with latex 
along with a dilute solution of PVM and an elec- 
trolyte. Unit operates at 105 F. under a 28-in. 
Hg vacuum. 

After latex reaches a solids content of 65%, 
agglomeration stops; concentration continues un- 
til solids content reaches 70%. Final particle 
size is about 2,500 A. Price of this latex in tank 
car lots is 32¢/lb., which is competitive with 
natural latex. ‘ 

The special treatment for the PVM agglom- 
erator is a secret Naugatuck is keeping to itself. 
Its treated PVM is 50 times more effective than 
the untreated chemical originally used. 
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Whatever your product, chances are Continental has the right steel con- 
tainer for you. And while steel containers may look alike, only Continental 
has the time-tested experience that leads to perfection in all aspects of 
metal packaging. 

To you, this experience means consistently superior containers. . .excit- 
ing lithography...a dependable source of supply...research facilities 
second to none...famous Continental service. 

For the pail you need, call Continental today. 
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CONTINENTAL 
CAN COMPANY 


Eastern Division: 100 East 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
Canadian Division: 790 Bay Street, Toronto 1 
Cuban Office: Apartado 1709, Havana 
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Computer supervises important control points* 
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IN BIG COMPUTER TEST, PLANT RAISES 


At 500+- ton/day facility outside New Orleans, computer 
control gets its biggest CPI test yet, increasing the 
production of NH: in agricultural-chemical complex. Its 
unique features: adaptive control, attention to weather. 


When Monsanto Chemical Co. 
established its systems engineer- 
ing section in March 1957, one of 
the jobs it assigned the group was 
investigation of computer control. 

Several weeks ago—on the day 
Bill Mazeroski ended the World 
Series—Monsanto’s Barton Plant 
personnel conducted outsiders 
through what is thought to be a 
successful milestone of the study: 
a battery-limits ammonia plant 
under complete, pathfinding com- 
puter control. 

This plant, part of a complex at 
Luling, La., that includes nitric 
acid, nitrogen solutions and ammon- 
ium nitrate manufacture, was 
completed for Lion Oil Co. by 
Chemical Construction Co. in 1954. 
The following year, Monsanto pur- 
chased Lion and since then has 
added a small adipic acid plant and 
expanded NH, production. 
>» Why Computer Control?—Mon- 
santo decided that the computer 
would have to be justified as a pro- 
duction tool, not as a research 
project. The firm chose the Barton 
NH, plant for its initial computer- 
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control test because it met three 
criteria: 

¢ Product value had to be high 
enough so that: improvement by 
computer would pay its cost. 

¢ Plant process had to be well 
enough known so that outsiders 
wouldn’t gain proprietary data. 

¢ Instrumentation of plant had 
to be complete and modern so modi- 
fication wouldn’t obscure gains. 

Monsanto has found that during 

its seasonal peak production, it can 





*Control points 
Reaction-gas flow to primary re- 
former, Ge. High-pressure steam flow 
to reformer, Sz. Fuel-gas flow to re- 
former furnace, Gr. Fuel-air ratio, re- 
former furnace, R. Air flow to secon- 
dary reformer, Az. Flue-gas flow to 
secondary air blower, Fx. Low-pres- 
sure steam to CO converter, Sc. De- 
sired synthesis-gas feed rate, Qs. 
H::Ne ratio at synthesis reactors, us. 
He:N, ratio at CO converters, uc. 
Fuel-gas content at CO converters, 
Gc. Secondary reformer temperature, 
Tr. 





use and sell all the ammonia it 
makes at Luling. And price of 
product ($92/ton) makes the few 
percentage points of production 
improvement foreseen a good justi- 
fication for the approximately 
quarter-million-dollar cost of in- 
stalling computer control. 

> Figuring the Payout—Although 
it hasn’t revealed the production 
base from which it starts payout 
calculation, Monsanto took over a 
nominal 300-ton/day facility when 
it bought Lion Oil, jacked produc- 
tion up to about 450 tons/day. 

After adding a seventh compres- 
sor in expansion, decided upon after 
the computer study had been initi- 
ated, the plant opened up a produc- 
tion bottleneck that probably boosts 
NH, capacity to about 525 tons/day. 
And right now, an eighth compres- 
sor is being installed. 

Total investment in the battery- 
limits plant is probably about $20 
million. With 2-3% return before 
taxes on this investment, the com- 
puter project can pay out in one 
year. Such return requires a 34- 
5% increase in the probable 525- 
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ton/day plant production peaks. 

A word about accounting methods 
is pertinent: Monsanto’s Research 
and Engineering Div., in which the 
systems engineering section works, 
doesn’t charge operating divisions 
for services of its men and compu- 
ting machines. The considerable 
groundwork laid in the R & E divi- 
sion wasn’t charged to the project. 
> About the Process—At Luling, 
Chemico’s medium-pressure proc- 
ess, Whose major steps are shown in 
the flowsheet, consists of two par- 
allel trains of reforming, shift con- 
version and CO, absorption that 
feed synthesis gas to a common 
header. This gas is compressed for 
CO absorption after which it’s 
further compressed to 350 atm. 
before entering fixed-bed synthesis 
converters (three parallel reactors 
at the Barton plant). 

With about 25% conversion 
during a pass, rest of synthesis gas, 
separated from product ammonia, 
is recycled within the synthesis 
loop. (For more-complete descrip- 
tions, see Chem. Eng., Aug. 1951, 
pp. 174-7; May 1954, pp. 140-2; 
May 18, 1959, pp. 72-3.) 
> Chasing the Variables — When 
Monsanto engineers believed that 
the Barton ammonia plant might 
meet their three criteria for com- 
puter control, Thompson-Ramo- 
Woolridge Computers Co. was called 
in for a joint study. 
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Input-output typewriters sit at computer console in the control room. 


Initiating the process analysis 
at the end of 1957, TRW presented 
a report in July 1958 that shows 
technical and economic feasibility 
of digital computer control of the 
Chemico process in general and of 
the Barton plant in particular. 
Members of Monsanto’s R & E 
division helped complete the study. 

Capital costs, as outlined in the 
report, included $98,000 for an 
8000-word, magnetic-drum RW- 
300 computer; a fixed fee for TRW 
engineering services; and costs of 
addition and modification of plant 
pneumatic instrumentation. Upon 
re-estimation by Monsanto engin- 
eers, these last costs were more 
than doubled—a move vindicated 
by the time all the bills were in. 

Presented to Monsanto manage- 
ment, the credits given production 
improvement provided an indicated 
payout that satisfied the firm’s 
requirements. The project was 
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given a go-ahead, assigned to the 
Inorganic Chemicals Div., which 
then included the Barton plant. 
(Since Sept. 1, the plant has been 
in the newly formed Agricultural 
Chemicals Div.) 

> What’s in the Report—There had 
to be strong backup to commit 
funds to this particular project. 
Lacking concrete experience, the 
backup took the form of a mathe- 
matical model of the plant. 

The mathematical model (a 
quantitative statement of the prob- 
lem by which the computer deter- 
mines control action) is the most 
complex of three parts of the com- 
puter optimization program. Two 
other parts—the process objective 
(at Luling: to maximize produc- 
tion) and the system constraints— 
are important but required less 
effort to obtain. 

The joint-study 
santo and TRW 


of Mon- 
soon 


team 
engineers 
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View from reformers shows CO converters (foreground), then cooling 
scrubbers, control room, MEA units, and synthesis converters. 


found that they couldn’t develop 
the necessary theoretical relation- 
ships for the model. They chose 
instead to study plant operating 
data statistically to determine vari- 
able relationships. 

By regression analysis of plant 
log-sheet entries, supplemented by 
based on observation 
of some actual plant runs, the 
empirical relationships were ob- 
tained. Log sheets, in particular, 
reflected seasonal plant operation 
and the effects of ambient condi- 
tions on capacity. 
> Doing Something About Weather 
—At Luling, the weather does 
strange things to processing. Sud- 
den showers, for example, drop 
ambient temperature 20 deg. F. in 
moments and when they cease, 
temperature rises as suddenly. 

From operating records, points 
of production vs. ambient tempera- 
ture were plotted, and regression 
analysis on an IBM 704 provided a 


correlations 


function from them. When shifted’ 


to pass through the maximum data 
points, the function showed maxi- 
mum production that might be 
expected at a given temperature. 

Comparison of maximum ex- 
pected production with actual pro- 
duction that was obtained at a 
particular temperature provided a 
prediction of increased production 
possible from the existing equip- 
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ment. To be safe, only two-thirds 
of the computed improvement was 
used in the profitability study. 

This and other relationships that 
show dependence of certain process 
variables on other process variables 
and parameters, formed the basis 
for the model. 
> Content of the Model—Describ- 
ing the control variables, measure- 
ments and calculated factors listed 
earlier, control equations in the 
model were derived to meet the 
computers control objectives. 

The joint-study team found that 
the engine-compressor system was 
a primary bottleneck in boosting 
production. Ambient conditions 
strongly affect efficiencies of units 
in this system, allowable compres- 
sor horsepower dropping off with 
ambient temperature increase. 

But since gas flow to the synthe- 
sis converters can regulate total 
horsepower, the computer calculates 
allowable flow for horsepower 
available and then regulates it at 
that level. Allowed flow Q;, depend- 
ent on number of on-line compres- 
sors, horsepower, temperature and 
pressure at compressor inlet and 
pressure of synthesis unit, is com- 
pared with desired-production gas 
flow rate by the computer; the 
lower of these values is chosen for 
plant control. 

In applying any change in control 


limiting 
rapid a 


level of Qs, however, a 
equation prevents too 
change for plant inertia. 
> Another Control Equation—The 
whole purpose of the reformer-CO 
converter train is to prepare the 
proper H.:N, ratio for the synthe- 
sis converter. Optimum ratio, theo- 
retically 3:1, had to be determined 
experimentally, and this operating 
ratio is maintained by regulating 
H.:N. ratio at exit of the CO 
converter. 

Since CO, is removed from syn- 
thesis gas by the MEA absorber, 
flow at the synthesis converter is 
less than the total gas flow from 
the CO converter. To correct the 
ratio at the CO converter to a 


desired value after upset in the 
synthesis converters, the computer 
operates on an equation of the form 


Ko, new = fe, ota + ks 
4[8.1 + k, (2.6 — w.)] — pe} 


> Using the Adaptive Principle— 
By techniques similar to those de- 
veloped by G.E.P. Box, but simpler, 
the model is slowly and continuous- 
ly modified to produce increasingly 
better optimization. Equations are 
provided that automatically adjust 
the k coefficients if the model 
doesn’t exactly represent the actual 
physical system. 

This “adaptive-control”’ idea 
means that if the process analysts 
overlooked an_ effect on _ plant 
operation, the computer may be able 
gradually to find it and adjust its 
own program to compensate for it. 
Inclusion of this feature means that 
the Monsanto application is a com- 
bination of model-solving and 
evolutionary-operation approaches 
to computer control. 

The model and resultant com- 
puter program can also, of course, 
be adjusted manually. 
> Putting in Hardware—After as- 
signment to the operating division, 
the project was supervised by an 
engineer who coordinated Mon- 
santo’s work with TRW. 

Actual programming of the com- 
puter by TRW was started at the 
same time. 

Since the computer “supervises” 
conventional control loops by ad- 
justing their set points, modifica- 
tion of existing pneumatic equip- 
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ment was necessary to provide local 
and computer modes of control. 
New instrumentation included Mon- 
santo-modified chromatographs and 
input-output devices to transduce 
process pneumatic analog signals 
to computer electric pulse signals. 

Although maintenance of the 
computer is handled by an on-the- 
spot TRW service engineer, main- 
tenance requirements for other 
instruments have stepped up. Since 
measurement inaccuracies are re- 
flected in less-than-optimum com- 
puter control, maintenance men ex- 
ercise more care than ever. 


>What Can Be Learned? — The 
answer to that question depends 
on whom you ask. Process engin- 
eers and operators, at first skeptical, 
now think the computer will help. 

The engineers see a chance to 
learn much more about a process 
and plant they thought they knew 
well before. Operators, initially 
unused to seeing the constantly 
shifting chart-pen lines under 
computer control, soon learned that 
the computer was probably helping 
them. Logging of calculated data 
during startup and _ off-control 
periods made this clear. 


EXPLOSIONS RIP CHEMICAL PLANTS 


¢ Eastman blast kills 15, demolishes entire unit. 
¢ Part of Dow’s polyolefin capacity goes up in 


smoke. 


¢ Allied’s spectacular fire seen 10 miles away. 


Three severe explosions in as 
many months have hit chemical 
plants around the country, leaving 
in their wake 15 dead, several 
severely injured and over $5 million 
in property damage. 

Most recent blast, and by far 
the worst, completely wrecked 
Tennessee Eastman’s aniline unit 
at its sprawling 400-acre chemical 
installation at Kingsport, Tenn. Of 
the 15 workmen who were killed, 
apparently none were directly con- 
nected with the aniline plant. They 
just happened, by tragic coinci- 
dence, to be in the vicinity when the 
explosion occurred. 

The outdoor-type plant, operated 
remotely from a control room 500 
ft. away, was protected by a deluge- 
sprinkler system. But this safety 
device was completely demolished 
along with the rest of the unit when 
the explosion occurred. The control 
room, however, was unaffected by 
the blast and it is hoped that exam- 
ination of the recording instru- 
ments will eventually point to the 
exact cause of the disaster. 

At the time this issue went to 
press, company officials said that 
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it was still too early to speculate on 
what had triggered the explosion. 
A preliminary estimate of the dam- 
age was $4.5 million. Rebuilding 
plans: indefinite. Originally erected 
in 1958, the plant used a secret 
aniline-making flowsheet. When 
queried by CE’s Atlanta bureau, 
company spokesmen would not re- 
veal either the materials or opera- 
tions involved in the process. 
Earlier, an explosion and fire 
ripped through Dow Chemical’s Bay 
City, Mich., complex, seriously in- 
juring six workers and damaging 
the high-density polyethylene and 
polypropylene plant. A blaze in the 
polymer plant apparently flashed 
back into a reactor. Damage is 
pegged at about $100,000; a portion 
of the production capacity has been 
knocked out for about a month. 
A month earlier, a blast at Allied 
Chemical’s Buffalo, N. Y. plant set 
off a spectacular fire that was vis- 
able ten miles away. Two operators 
were injured when a three-story 
brick building, housing a part-time 
dianisidine and _ dichlorobenzene 
process, was destroyed. National 
Aniline spokesmen estimate that 


Finally, since 500 words of stor- 
age and about 40% of computing 
time are still available on the com- 
puter, studies will be made to see 
if this capability can be used for 
cost and engineering calculations. 

A big question remains, though: 
How can the company actually 
separate improvement due to the 
computer from improvement due 
to the independently planned expan- 
sion? In examination of its other 
processes (some have already been 
proved economically unattractive 
for computer control), it will want 
the answer many times.—WCS 


the explosion caused well over $1 
million damage, although no other 
units were affected. They say that 
a new plant to be erected at the 
same site will contain “many im- 
provements” over the unit it 
replaces. 

These events have caused chem- 
ical processors to scrutinize safety 
precautions in hazardous processes 
even more closely, and make the 
development of explosion-preven- 
tion devices (see p. 140) even more 
urgent.—FCP 





Nonmetallic Conquers 
Metals in Rocket Race 


Rocket engineers, who recently 
debated the merits of metal and 
plastics for rocket casings (Chem. 
Eng., Oct. 3, p. 46), have again put 
their stamp of approval on a non- 
metallic. They have picked a new 
material, recrystallized graphite, 
for an improved rocket nozzle in- 
sert. Having two to three times 
the high-temperature strength of 
conventional graphites, National 
Carbon’s high-density supergraph- 
ite can be used at temperatures up 
to 5,500 F. 

Test results on rocket motors 
fitted with recrystallized graphite 
nozzle inserts so impressed the Air 
Force that details of new graph- 
ite production process have been 
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pare W, Fittings // W°S FITTINGS WORKS, P.O. BOX 95, ROSELLE, N. J 
pecity Ss ngs / One source for all your fittings needs 


FORGED CARBON STEEL 
PIPE FITTINGS 


DROP FORGED * EXTRA LONG BANDS 
* LONG, ACCURATE THREADS ¢ DEEP 
TRUE SOCKETS * FULL THICKNESS 
SOCKET WALLS » CLEAR PERMANENT 
IDENTIFICATION 


Carbon Steel, ASTM A-105, Grade 2: Provides maxi- 
mum resistance to pressure, heat, shock and vibration. 
Available in sizes 4%” to 4’’. Screw-End Type—2,000, 
3,000, 6,000 Ib. Socket-Weld Type—Sch 40, 80, 160, 
XX Pipe. 


FORGED ALUMINUM 
PIPE FITTINGS 


DROP FORGED * DENSE AND NON- 
POROUS * CORROSION RESISTANT * 
DEEP TRUE SOCKETS * EXTRA LONG 
BANDS * SMOOTH BORES 


Aluminum 6061-T6. Ideal for 1000# W.O.G. services 
where corrosion resistance and longer service life is 
required. Line consists of 90° Ells, Tees, Couplings, 
Plugs, Reducers, Bushings and Inserts. Socket-Weld 
dimensions correspond to A.S.A. B-16.11. Available in 
sizes 144” to 2’, Screwed and Socket-Weld Types. 





FORGED CARBON AND 
STAINLESS PIPE UNIONS 


DROP FORGED * CADMIUM PLATED 
NUTS—DESIGNED TO A.A.R. DIMEN- 
SIONAL SPECIFICATIONS © EXTRA 
HEAVY WALLS ¢ SPHERICAL TO ANGLE 
MATING * ROLLED SEATS 


Carbon Steel, ASTM A-105, Grade 2: Stainless Steel, 
ASTM A-182 Grade F-304 and F-316. Suitable for same 
services applying to Carbon and Stainless Fittings. 
Carbon Steel—Available in sizes 4" to 3’’. Stainless 
Steel— Available in sizes 1,’’ to 2’’. Screwed and Socket- 
Weld Types 3,000 and 6,000 lb. Tongue and groove 
flange, O Ring flange, insulated, orifice and tab orifice 
unions also available. 


FORGED STAINLESS AND 
ALLOY PIPE FITTINGS 


DROP FORGED * CORROSION-RESIS- 
TANT *LOW TEMP. TOUGHNESS * LONGER 
SERVICE*GREATER SAFETY* CLEAR 
PERMANENT IDENTIFICATION 


Materials, ASTM A-182 Grades F-304, F-316, F-11, 
F-22, F-5A, AISI 304L and Monel ASTM B164-41-T 
Class A. Provides resistance to oxidation, graphitiza- 
tion and corrosion, longer service life with greater 
safety. Available in sizes 14” to 2’. Screw-End Type 
—2,000, 3,000, 6,000 Ib. Socket-Weld Type—Sch 40, 
80, 160, XX Pipe. 





FORGED 150 LB. STAINLESS 
PIPE FITTINGS 


DROP FORGED & CAST (LARGER 
SIZES) * CORROSION RESISTANT * 
HIGH TEMP. TOUGHNESS *LOW TEMP. 
TOUGHNESS* DEEP TRUE SOCKETS 
* SMOOTH BORES 


Stainless Steel, ASTM A-182 Grade F-304 and F-316. 
Ideal for standard pressure services (300 p.s.i. cold, 
non-shock and 150 p.s.i. steam pressure) requiring cor- 
rosion resistance or toughness at low temperatures. 
Available in sizes 44"’ to 4’ Screwed-Type. 1%" to 2’ 
Socket-Weld Featherlite Type. 


SINGLE INDEPENDENT 
AND DOUBLE PUMP 
PLUNGER HYDRAULIC 
HAND PUMP JACKS 





NEW BRANCH 
CONNECTION FITTINGS — 
W-S FISHMOUTH & TeeLet 


W-S FISHMOUTH and Tee- 
Let—contoured fittings for 
branch construction. Between 
the two types of fittings, all 
branches from %” through 12” size can be made from 
any run pipe size up to 36”. 

TeeLet—comparable to 3000# coupling. Primarily 
designed for small, high-pressure branches, but can be 

anywhere. 

W-S FISHMOUTH—for 2” through 12” applications 
on low-pressure lines. Pressure rating is equal to 55% of 
the Schedule 40 run pipe being branched. 


DOUBLE-ACTING 
AIR-ENGINE PUMP 


FORGE AND FITTINGS DIVISION PORTE p H.K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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classified and all production is ear- 
marked for the military. The nozzle 
inserts are said to stand up to ero- 
sive exhaust gases better than, or 
at least as good as, tungsten. 
National Carbon does reveal one 


interesting point, which may have 
implications for the chemical in- 
dustry once security wraps are re- 
moved. There is no technological 
limit to the size of machinable 
supergraphite structures. 


LIQUID ALUM GOES CONTINUOUS 


Chemico cashes in on materials-of-construction 
experience, proves process in 2,000-lb./day pilot plant. 


Technological cross-pollination has 
produced the first commercially 
feasible process for production of 
liquid and solid alum using continu- 
ous pressure digestion of ore, fol- 
lowed by filtration. 

Engineers of Chemical Construc- 
tion Co., New York, used experience 
gained in the recovery of metals 
from low-grade ore as a basis for 
overcoming the corrosive and 
erosive conditions inherent in the 
acid digestion step of the process. 

Based on data obtained from its 
1-ton/day liquid-alum pilot plant, 
Chemico predicts that commercial 
plants from 5 to 120 ton/day alum 
(8.3% AIl,O,) can recover up to 10% 


more Al,O, from bauxite than do 
existing batch plants, and do it at 
lower cost. 

> Why It’s Better—Inserting a 
continuous pressure digester into 
the process scheme in place of the 
conventional atmospheric batch unit 
provides definite process advan- 
tages: 

e Pressure digestion can toler- 
ate coarse ore, so fine grinding is 
eliminated. 

ePressure digestion recovers 
more of the ore’s Al,O, content. 

¢ Processing time from feed to 
product is reduced from about three 
full days to approximately three 
hours. 





Continuous operation ups 


Materials & Utilities * 


alum recovery, cuts labor 











eSpace requirements are re- 
duced by about 30%. 

The net result of the continuous 
pressure-digestion step, according 
to Chemico, is a 10% saving in 
capital investment (about $6,700/ 
daily ton) and 15% reduction in 
operating costs. Smaller plants 
would probably supply alum for 
water treatment, while the 60-ton/ 
day (and up) sizes are slated for 
the papermaking industry. 

Chemico’s construction know-how 
made the digester possible. The 
unit’s carbon steel shell is protected 
with a lining of acid-resistant brick. 
But the real trick is in sealing the 
agitator shafts against the highly 
corrosive mixture at the pressure 
and temperatures used. Mechanical 
seals, comprising stainless and alloy 
steels and ceramics, do the job, but 
no details of seal construction were 
revealed. 
> Through the Process—Bauxite 
containing about 55% ALO, is 
crushed and slurried with either re- 
cycle or makeup water. Slurry then 
feeds continuously into the agitated 
reaction autoclave (digester) along 
with steam, 98% sulfuric acid and 
water. The ore is digested at 350 F. 
and 100 psi. for about two hours 
(compared with 220 F., atmospheric 
pressure, and about three days’ 
residence time). 

When digestion is complete, the 
product is continuously flashed to 
recover low-pressure steam, then 
filtered on a _ precoated vacuum 
drum filter to remove solid particles. 
Weak filtrate is recycled to the ore 
slurrying tank and strong filtrate is 
sent as 8.3% alum to the final prod- 
uct storage tank. 

Principal space-saver in the new 
plant is the digester. In a 60-ton/ 
day batch plant, three digesters 
covering 750 sq. ft. are needed. 
Chemico’s continuous unit fits in 
about 80 sq. ft. 

Another gain over the conven- 
tional process is the elimination of 
fine grinding. New process uses 
relatively coarse bauxite (minus 8 
mesh), also can extract alum from 
lower-grade ore. Elimination of 
grinding and continuous operation 
also reduces manpower by one man/ 
shift over conventional plants.— 
FCP 
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Photomacrograph shows perfect 
bead form of AMBERLITE 200, 
free from cracks and crazes. 


AMBERLITE 200 


Introducing new durability for lon Exchange Resins 


AMBERLITE 200 represents an entirely new concept in 
polymer chemistry. A high capacity, strongly acidic 
cation exchange resin, AMBERLITE 200 has physical 
and chemical stability unmatched by any available 
cation exchange resin. 


These are some of the outstanding features of 
AMBERLITE 200 . . . high resistance to oxidation, 
especially in water containing chlorine, oxygen and 
metals such as iron, copper and manganese; perfect 
bead form, free of cracks and crazes; high attrition 
resistance; stability over the entire pH range; insolu- 
bility in all common solvents. 


In addition to water treatment in either hydrogen 
or sodium cycle operation AMBERLITE 200 has un- 
usual value in the treatment of highly concentrated 
solutions such as sucrose and glucose, where resin 
dehydration causes rapid failure of conventional 
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exchangers. Resistance to oxidation makes 
AMBERLITE 200 useful in treatment of highly aggres- 
sive solutions such as chromic acid or where high 
operating temperatures are involved. 


Write for full information and samples on this 
radically new AMBERLITE resin. 


AMBERLITE is a trademark, Reg. U.S. Pat. Off. and in principal 
foreign countries. 


Chemicals for Industry 


iI ROHM & HAAS 
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WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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Sunray’s compact layout features large gas turbine that drives two compressors, generates steam. 


SNUG DESIGN RESHAPES WAX-PLANT IMAGE 


Trimmer, more compact than other solvent dewaxing 
plants, new unit boasts engineering features 
that make it an efficient, flexible performer. 


Like a variation on a_ theme, 
DX Sunray Oil Co.’s new $7- 
million solvent dewaxing plant 
at Tulsa, Okla., brings a fresh ap- 
proach to the design of plants uti- 
lizing the standard Texaco methyl 
ethyl ketone (MEK) process. 

In essence, this design variation 
consolidates and integrates equip- 
ment into an unusually compact 
layout that provides operating sim- 
plicity and flexibility at minimum 
cost. 

To translate the layout from de- 
sign to a 50,000-ton/yr. wax plant 
on a 230- x 310-ft. site, engineer- 
constructor Foster Wheeler Corp., 
New York, worked without any 
plan or piping drawings. A model 
of the plant was divided into eight 
subassemblies that were then set 
up at the respective site areas 
under plastic shields. 

Workmen used these models and 
isometric drawings in building 
plant, marking the first time that 
Foster Wheeler has used this tech- 
nique in the U.S. In its completed 
form, the plant incorporates: 

eA gas turbine that is con- 
nected to two prime compressor 
loads while it generates byproduct 
steam with its hot waste gas. 

¢Towers and drums built as 
multiple units with internal heads; 
exchangers, on dissimilar services, 
stacked vertically—all to conserve 
site plot area. 
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¢ Deep-well filtrate pumps to 
obtain suction head needed to pump 
against vacuum in filter system. 
Ordinarily, filters are elevated 2 
stories above grade to provide this 
head. 

e Filter control valves located 
along the central walkway between 
two rows of filters, thereby simpli- 
fying operation. 

¢ Electronic controls that 
quicken response for more precise 
regulation of the temperature-sen- 
sitive process. 

e Automatic lubrication of wax 
chillers, controlled from central 
panel. 

eFoamed glass insulation, in- 
stead of cork, to prevent heat gain 
by equipment operating at subat- 
mospheric temperatures. 
>More About Turbine—Sunray’s 
combination of a gas-turbine prime 
mover with two major loads, con- 
nected in tandem, is said to be the 
first such arrangement in the proc- 
ess industries. It came about be- 
cause installation of new steam- 
generating capacity to power steam 
turbine drives was not considered 
to be desirable at the present 
time. 

By connecting the 2,000-ton cen- 
trifugal refrigeration compressor 
in tandem with the 19,000-cfm. 
centrifugal vacuum pump, Foster 
Wheeler obtained a combined load 
sufficiently large to utilize the 


power output from a 7,500-hp. gas 
turbine. The entire direct-connected 


‘ rotating assembly of compressor 


and turbine wheels operates in the 
speed range of 6,500-6,900 rpm. 

Hot exhaust from the turbine 
flows through a waste-heat boiler 
designed to generate 32,000 lb./hr. 
of 170-psig. steam, satisfying most 
superheated steam requirements of 
the wax plant. 

The propane refrigeration com- 

pressor operates with main suction 
plus two sideloads that feed into 
intermediate stages in order to sus- 
tain three different levels of refrig- 
eration economically. The vacuum 
compressor circulates inert gas to 
blanket the entire system. It also 
provides the driving force for fil- 
tration by pulling a 22-25-in. Hg 
vacuum on the rotary filters. 
P Inside Filter House—Some of 
the 12 giant 700-sq.-ft. rotary 
vacuum filters have piping connec- 
tions that allow them to operate on 
more than one of three filtrations 
used in the dewaxing-deoiling proc- 
ess. Such flexibility is needed, as 
the plant shifts from one feedstock 
to another. 

Area overhead in the filter build- 
ing is free of piping to assure com- 
plete working freedom for lifting 
either hoods or drums. Wash piping 
on the hoods can be disconnected 
easily at union fittings; hood lights 
get their electrical supply through 
plug-receptacle connections that dis- 
connect easily. 
> Even Greasing Is Automatic — 
To lubricate double-pipe chillers and 
exchangers most effectively, DX. 
Sunray relies on an automatic, 


November 14, 1960—Cuemicat ENGINEERING 





.e 
phe 


ee it ROTM 
our processing nee 


“ae 


advanced [ DAY ¥ equipment 


assures profitable performance! 





Can't be beat for 
heavy-duty mix- 
ing of viscous 
fluids and semi- 
solids. Many 
types and ca- 
pacities. 


DAY PONY MIXERS 


Are the peak of 
design for all 


change-can mix- 


ing of liquids, 
pastes, granula- 
tions. Single and 
twin motion 
models. 





DAY 3-ROLL MILLS 


Unsurpassed for 

fine dispersions of 

paints, inks, plasti- 

sols, ointments and 

many other heavy 

pastes and similar 
materials. Production 

and laboratory models with "33 
screw-type or advanced hy- 
draulic roll pressure adjustment. 


They are the 
choice of the 
industry for 
grinding, ho- 
mogenizing 
and blending, in 
one operation, all 
types of materials 
flowing or paste. 





Produce perfect mix- 

ing of powders, 
pastes and liquids. 
The line is complete 
—light, medium, 
and heavy-duty 
designs. 








DAY RO-BALL SIFTERS 

With super-active ball cleaners, insure 
fast, thorough sifting of wet or dry mate- 
rials. Models for 2, 3, 4 or 5 separations. 


CONSULT WITH DAY 
ON YOUR PROCESSING REQUIREMENTS 


Follow the lead of other major chemical proc- 
essors and specify DAY equipment—accepted 
the world over for efficient, economical, depend- 
able service. There is a DAY design that will 
meet your exact requirements for mixing, mill- 
ing, blending and sifting operations. For de- 
tailed information on DAY equipment, call in a 
J. H. Day Company field engineer. 








USE THE DAY CUSTOMER SERVICE LABORATORY 


Vv 


See our catalog in 
Chemical Engineering Catalog. 


7 3.H. DAY 


Division of The Cleveland Automatic Machine Co. 


Manufacturers of Quality Mixing, Blending, 
Sifting, Milling Equipment since 1887 


4926 Beech Street, Cincinnati 12, Ohio 


Our completely equipped laboratory, and staff of skilled technicians, are 
at your service to help you determine the best method of processing 
your product. This complete service is available without obligation. 
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INDUSTRY NEWS... 


seven - circuit system controlled 
from a central panel. First of its 
type in the process industries, this 
setup delivers lubricant to 1,064 
points on the chillers. 

Intervals between lubrication are 
set into a clock. Any failure in lu- 
brication sequence is signalled im- 
mediately to the operator. On 
resumption of operation, the sys- 
tem automatically starts at the 
point where the sequence was 
interrupted. 
>How Plant Helps Refinery — 
Basic function of this plant is to 


remove wax from oil that is manu- 
factured into lubricating oil, and 
refine the wax for market. Using 
any of four different fractions 
from the crude unit or a stream 
from the propane deasphalting 
unit, the wax plant can produce 
eight fully refined base wax stocks 
ranging from light paraffin wax to 
a high-melting-point microcrystal- 
line wax. 

Blending facilities, now going in, 
will allow production of wax and 
wax-polyethylene blends to satisfy 
most end-use requirement.—Csc 


TWO-STAGE PROCESS 
BOOSTS ACETYLENE YIELDS 


Redesign makes a.c. electric-arc process a contender 
in producing economical acetylene from natural gas. 


Skepticism about the practicality 
of electric-arc acetylene processes 
may be tempered in this country 
because of reports of successful 
operations in Czechoslovakia and 
Rumania. 

Hard-pressed by increasing de- 
mand for acetylene, these European 
countries have been looking at their 
vast natural gas reserves for an 
answer. In the past, considerable 
work has been done with d. c¢. arc- 
furnaces for cracking natural gas 
(Chem Eng., March 7, p. 62). 

Power losses and high investment 
costs in elaborate equipment and 

















instrumentation have now been 
drastically cut with a new two-stage 
a. c. process that combines some old 
features with novel ideas. 

> What It’s All About—To stabil- 
ize the are current, engineers at the 
Institute for Petroleum Research, 
Brno, Czechoslovakia, hook a re- 
actance in series with the secondary 
circuit of a feed transformer and 
artificially ignite the arc through 
high-voltage oscillation impulses 
of high frequency. 

The furnace electrodes quickly 
build up a voltage that approaches 
the effective no-load voltage for 
ignition and combustion of the gas- 
eous hydrocarbons. Kept at an op- 
timum distance of 1 mm., electrodes 
consist of an iron ignition ring and 
a copper lining. 

These electrical circuit innova- 
tions pared 66% off power costs. 
> Naphtha Quenching—In _ the 
two-stage a. c. arc process, some- 
what similar to the Huels d. c. 
process, acetylene formation from 
methane takes place at approxi- 
mately 2,700 F. However, in order 
to keep a high acetylene yield and 
prevent side reaction, the product 
gas must be cooled from 2,700 F. 
to 400 F. within fractions of a 
second. 


Cooling in the d. ¢. process is 
accomplished by a water spray. 
This wastes enormous amounts of 
potentially recoverable energy be- 
cause the bulk of the cooling water 
is allowed, at the most, a 100 F. 
temperature increase.. 

Energy losses cannot be avoided 
with customary heat exchangers 
because of the rapid cooling re- 
quirements and the presence of 
liberated carbon and tar substances 
in the product gas. 

Choice of naphtha as a cooling 
medium overcomes these problems. 
Between 1,100 and 1,700 F., naphtha 
cracks into methane, ethylene and 
acetylene while rapid cooling of the 
product gas occurs. 
> Water Follows Naphtha—Next, 
a water spray lowers the tempera- 
ture from 1,100 to below 400 F. 
Unsaturated hydrocarbons and un- 
reacted naphtha can then be re- 
cycled. 

Introduction of this two-stage 
process gives more product gas and 
increases the concentration of 
ethylene, acetylene and other un- 
saturated hydrocarbons’ without 
input of additional energy. Con- 
sumption of energy per lb. of 
acetylene drops by 18-20%, and 
naphtha cooling recovers 10% of 
energy formerly wasted. 

In addition, it makes no differ- 
ence whether the energy is exclu- 
sively supplied by the are or by 
partial preheating with a cheaper 
source of energy. 

Where there is an electric-arc 
apparatus with existing separation 
facilities, the two-stage process is 
very simple because it requires 
only additional hydrocarbon sprays, 
pumps and a cooling tank.—kEG 





See You in Kansas City 


You have until Nov. 21 to save 
10% on the registration fee for the 
Conference on The New Chemical 
Engineering, to be held in Kansas 
City, Nov. 29 and 30, (see Chem. 
Eng., Oct. 31, p. 56). Write to B. C. 
Shaw, Midwest Research Institute, 
425 Volker Blvd., Kansas City 10, 
Mo., for registration and hotel in- 
formation. 
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Do you need this 
to open the doors 
to your plant ? 


IF THE DOORS TO YOUR PLANT ARE HARD 
TO OPEN...1F THEY SLAM SHUT LIKE 
STEEL TRAPS ...YOU NEED MAKE-UP AIR. 


Slamming doors are just one symptom of a serious problem that 

can raise havoc with your plant and process efficiency and increase 
worker absenteeism.  Here’s why. Exhaust fans take out air 
along with the dust and fumes, creating a vacuum. Nature abhors 

a vacuum, so your plant attempts to make up the exhausted air 
any way it can... through doors, around windows and through 
cracks in the walls. It never quite succeeds so a partial vacuum 
remains. | What does all this mean to you? Combustion processes 
are starved for air. Your exhaust fans don’t work efficiently. Workers are 
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too cold near drafty outside walls and too hot in the 
center of the plant. These things mean costly, ineffi- 
cient operation and high absenteeism. Want a free 
evaluation of your plant’s present ventilation system? 
Call in Westinghouse application engineers, experts on 
the subject... or write for our booklet on balanced 
ventilation. Dept. KD04, Sturtevant Division, Hyde Park 
36, Mass. You can be sure... if it’s Westinghouse. 


Westinghouse 


J-80704 








CPI News Briefs 
¢ Processes 
¢ Plants 
¢ Offices 
¢ Companies 


International 


Processes 


Hydrogenation of heavy oils to 
light distillate products takes place 
in an ebullating catalytic reactor 
developed by Hydrocarbon Re- 
search, New York. Called the H-Oil 
process, hydrogen and oil flow up- 
ward into the two-stage reactor, 
agitating the catalyst and promot- 
ing intimate contact between it and 
the reacting fluids. Catalyst peri- 
odically discharges from the bottom 
of reactor. Catalyst life averages 
more than 10 bbl./lb., eliminating 
need for regeneration. Recycle of 
some product oil creates a heat sink 
that absorbs the large amounts of 
heat generated by the reaction. 
Typical reaction conditions for 
treating heavy residuum stocks are 
about 3,000 psig. and 800-850 F.; 
hydrogen consumption is about 
1,000 scf./bbl. 


Utilization of geothermal steam 
has been achieved by Pacific Gas & 
Electric’s new 12,500-kw. generat- 
ing unit in California’s Sonoma 
County. Station’s turbine-gener- 
ators are turned by steam from 
wells drilled into volcanic forma- 
tions that exist near the earth’s sur- 
face in the area. It’s the first such 
installation in this country, al- 
though geothermal steam has been 
used for years in Italy. 


Two secondary oil recovery 
schemes, one commercial and one 
in the laboratory, are making news: 
¢Humble Oil & Refining will 
“dry clean” the Sub-Clarksville, 
Tex., oil reservoir by injecting pro- 
pane-rich gas along with the usual 
waterflood. Over 2 million bbl. of 
propane will be purchased for this 
project. It’s estimated that the pro- 
gram will recover 5 million bbl. of 
oil, about twice as much as could be 
garnered by waterflooding alone. 
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¢ Using steam instead of water 
may yield as much as 100% more 
oil than does waterflooding, reports 
Jersey Products Research, Tulsa, 
Okla. Lab findings show that steam 
expands the oil, decreases viscosity 
and provides some distilling effect. 
Because of this in situ fractiona- 
tion, light-oil recovery is greater 
than with hot-water flooding. 


Plants 


Monsanto Chemical Co. will build 
a 50-75-million-lb./yr. plant near 
Texas City, Tex., to produce phenol 
by oxidation of cumene. Scheduled 
to go on stream in the spring of 
1962, the new unit will be the firm’s 
third phenol facility; the other two 
employ a sulfonation process. The 
cumene route will be used in the 
new plant because Monsanto can 
make effective use of all of the 
route’s byproduct acetone. 


Tennessee Eastman Co., Kings- 
port, Tenn., continues with its 
multimillion-dollar program to erect 
facilities for making the firm’s new 
polyester fiber, Kodel. Construction 
of the main Kodel plant is in its 
final stages; due to be completed 
this quarter, the unit will have a 
capacity of about 20 million lb./yr. 

The firm is also finishing con- 
struction plans for a terephthalic 
acid plant and a dimethy] terephtha- 
late plant, which are being designed 
large enough to meet Kodel require- 
ments for the two chemicals. Ten- 
nessee Eastman will also use some 
of the dimethyl] terephthalate out- 
put in producing polyester resin 
film base. The two plants are sched- 
uled for completion in the second 
half of next year. 


Rohm & Haas Co. has begun erect- 
ing facilities to make acrylic prod- 
ucts at the Louisville, Ky., site that 
the firm purchased earlier this year 
from the government (Chem. Eng., 
June 27, 1960, p. 152). The con- 
struction will cost about $12 million, 
will probably be completed next 
summer. Plant products will in- 
clude methyl methacrylate mono- 
mer, acrylic molding powder and 
byproduct ammonium sulfate. 


Sunray Mid-Continent Oil Co.’s 
subsidiary, DX Sunray Oil Co., will 
start constructing a 1,000-bbl./day 
Hydeal hydrodealkylation unit at its 
Tulsa, Okla., refinery in January.. 
It will cost over $1 million, will 
produce benzene by treating a 
toluene stream from a nearby Udex 
aromatics extraction unit. The Udex 
facility is scheduled for completion 
this fall; its product slate will also 
include about 600 bbl./day benzene 
for a combined total of 1,600 bbl. 
Another Sunray  subsidiary— 
Suntide Refining Co.—is also in- 
stalling a Hydeal plant, at its re- 
finery in Corpus Christi, Tex. 


Stauffer Chemical Co.’s Consoli- 
dated Chemical Industries Div. is 
building a plant to produce liquid 
sulfur dioxide at Baton Rouge, La. 
The 10,000-ton/yr. unit is due to 
go on stream late this year; it will 
be Stauffer’s first sulfur dioxide 
facility. 


Oklahoma Cement Co. recently 
dedicated its new $8-million cement 
plant near Pryor, Okla. The instal- 
lation has a capacity of over 1 mil- 
lion bbl./yr., with facilities for 
making shipments to customers by 
truck or rail. 


American Cyanamid Co. is build- 
ing a plant at Vancouver, Wash., 
that will make wet-strength resins 
for paper manufacture. Cost of the 
new unit is reported to be about 
$1 million. Construction, already 
underway, is by The Austin Co., 
Cleveland. 


Allied Chemical Corp.’s Solvay 
Process Div. is undertaking an ex- 
pansion program that will approxi- 
mately double the facilities of its 
Syracuse, N. Y., research and tech- 
nical service laboratory. The ex- 
panded facilities will be occupied 
late next year, according to present 
plans. Among the laboratory areas 
being enlarged are those for studies 
in corrosion, pulp and paper, plas- 
tics, chromium chemicals and chlor- 
inated organic compounds. 


U. S. Rubber Co.’s Naugatuck 
Chemical Div. will soon start build- 
ing its forthcoming $2-million pilot 
plant at Baton Rouge, La., which 


CPI Briefs continued on page 258 
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Get better moisture protection at reduced cost! 
FREE Demonstrator shows how! 


Here’s how you can have polyethylene protection with su- 
perior performance... and at less cost, too. Made possible 
by an entirely new extruding process perfected by St. Regis, 
Capcote PE* assures you of the most effective product pro- 
tection. Upgrade your present bag specifications with this 
superior moisture-resistant sheet. 


Now you don’t have to buy PE by weight! 


Just determine the degree of moisture resistance you need, 
then take your choice from five different grades: Capcote 
PE 100, 150, 200, 300 or 400. And St. Regis® offers you a 
FREE Capcote PE Demonstrator to help you select the 
right sheet! 


Here’s all you have to do to get your free Capcote PE De- 
monstrator. Simply fill in the coupon and mail it to us. Send 
for it now. You'll discover a simple way of ordering PE by 
protection, not by weight ... and save money too! 


*Trademark 
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BAG DIVISION CE 
St. Regis Paper Company 
150 East 42nd Street, New York 17, N. Y. 
Gentlemen: 
Yes, I would like a FREE Capcote PE Demonstrator 
to help me select PE bag protection. 


PACKAGING-IN-DEPTH BY St.Regis BAG DIVISION 
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... LANDS U.S. CHEMICAL CASH 


U. S. Expenditures in the European Common Market 


The European Common 
Market (ECM) offers: new 
opportunities for volume 
production in a fast-growing 
industry to serve 170 million 
people with fast-rising liv- 
ing standards. 


Chemical makers, along with 
most other segments of U.S. in- 
dustry, are moving into a new era, 
a period when foreign competition, 
already strong in some lines, will 
intensify. But it will also be a 
period of burgeoning opportunity. 

Evidence is mounting that the 
chemical industry believes its 
future is likely to be ruled by the 
strength of its offense—continued 
new-product development and the 
buildup of production abroad— 
rather than by a defense of high 
tariffs. 

And the most striking pattern in 


ons 
All tonnage figures in this article 
are metric; to convert to U. S. tons, 
multiply by 1.1. 
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Food & beverages 


overseas investment by U.S. manu- 
facturers was revealed clearly by 
the second annual Survey of 
Foreign Operations,* conducted by 
McGraw-Hill’s Dept. of Economics: 
the big swing to the European 
Common Market, with chemical 
companies in the vanguard (see 
chart above). With only 8% of 
1959 expenditures tagged for the 
Common Market, these companies 
expect to boost the figure to 22% 
this year, 32% in 1961. Out of $175 
million worldwide, the industry is 
investing $54.2 million in the Com- 
mon Market this year. 

The ECM is now in its third year 
of existence, second of active op- 
eration. Progress during this brief 
period has been rapid. Machinery 


54.2 
6.2 
4.1 
4.3 

152.2 








to govern the bloc has been set up, 
the detailed operation has been well 
organized. In July, both the first 
and second steps in the series of 
tariff cuts and quota liberalizations 
were completed, thus freeing the 
flow of trade among the member 
countries—Belgium, France, Ger- 
many, Italy, Luxemburg and The 
Netherlands. 

This new market is comparable 
to the one in the United States, so 
far as population is concerned, and 
it is rapidly catching up on pur- 
chasing power. For example, a 
company based in Belgium has a 
more concentrated market in many 
respects than a similar company 
located here. Within one hour’s 
flight, only 120 miles from Brussels, 


* Much of the information contained in this article came from: (1) the second annual 
Survey of Foreign Operations, conducted by McGraw-Hill’s Dept. of Economics; (2) “A 
Report on the Arden House Conference on the European Common Market and the 


American Chemical Industry,” sponsored by Arthur D. 


Little, Inc.; and (3) papers 


presented at the European Chemical Industry meeting of the Chemical Market Research 


Assn., Sept. 1960. 
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Just like owning a bigger kettle... 


Celanese Formcel* Solutions enable you to get greater production of 
urea/melamine-formaldehyde resins with your present equipment 


Expand output without expanding your plant. Celanese 
Formcel Solutions permit larger batch sizes of urea/mela- 
mine-formaldehyde resins than are possible with 37% 
Formalin solutions. Dehydration is reduced or eliminated 
. . operating and labor costs are lowered. 
Investigate these cost-saving Celanese Formcel Solutions 
in urea, ethylene urea, melamine and triazone-formaldehyde 


METHYL 46.5% HCHO 
METHYL 55% HCHO 
iSO-BUTYL 40% HCHO 
n-BUTYL 40% HCHO 
n-PROPYL 40% HCHO 


resin nroduction, or as organic chemical intermediates. The 
five scjutions listed below are available in tankcar, tank- 
truck, or drum quantities. 

For prices and technical data, write to: Celanese Chemical 
Company, Dept.553-K, 180 Madison Avenue, New York 16. 


Celanese Chemical Company is a Division of Celanese Corporation of America. 

Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver. 

Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16. 
Celanese® Formcel® 
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ECM’s share of world chemical production 
is on the increase 


1955 





1959 








there are 170 million people—al- 
most the population of the U.S. 
These people have a combined in- 
come equivalent to $125 billion/yr. 
In other words, the ECM is fast be- 
coming one of the most convenient 
mass markets in the world. 

> U. S. Needs ECM—New market 
opportunities are the most im- 


portant factor spurring foreign 


investment by the companies 
queried during the McGraw-Hill 
survey. Of the chemical firms sur- 
veyed, 43% cited new markets— 
rather than higher profits, avail- 
ability of raw materials, lower labor 
costs, or competition—as the pri- 
mary factor determining their de- 
cision. 

The ECM’s transitional period 
(during which duties on trade 
within the area will gradually be 
eliminated, while duties on imports 
from outside countries will be ad- 
justed until the level of the Com- 
mon Market tariff has _ been 
reached) is to end by 1970. The 
U.S. chemical industry appears to 
be in widespread agreement that it 
would be a mistake to wait for the 
outcome lest the attractive oppor- 
tunities be seized by others. 

Monsanto has doubled its foreign 
investment in the past five years; 
about 75% of these assets are 
located in Great Britain and 
Europe. Within the past year, Dow 
has announced plans to establish or 
expand facilities, mostly for plas- 
tics and resin production, in Italy, 
Germany and Holland. Since 1957, 
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Du Pont has established three 
manufacturing enterprises and a 
sales company in Europe, has plans 
for further activity. 

Union Carbide has a new petro- 
chemical plant in Italy and is build- 
ing a polyethylene plant jointly 
with a Belgian company near Ant- 
werp. Reichhold has a new plant 
for resins, formaldehyde and pen- 
taerythritol from natural gas near 
Bordeaux, France. Olin Mathieson 
has acquired stock interest in chem- 
ical and pharmaceutical companies 
in Italy, Belgium, France and West 
Germany. By the end of this year, 
American Cyanamid will have five 
manufacturing units in the Com- 
mon Market area. 
> Rewards of Scale—Next to the 
ready availability of most re- 
sources, the great growth of indus- 
trial America has been based on the 
availability of a large and prosper- 
ous market area: all of the conti- 
nental United States. With no trade 
restrictions among the States to 
worry about, opportunities for a 
U. S. manufacturer to expand have 
been almost limitless. The same ad- 
vantages have not been available to 
the European entrepreneur, but the 
Common Market is correcting this. 
>In Manufacture & Sales—The 
promise of mass markets that can 
be served on the spot is a particu- 
larly strong incentive for the chem- 
ical industry, which must con- 
tinuously create new products, 
depending on high-volume produc- 
tion in many lines. A significant 


characteristic of the chemical in- 
dustry, both here and in Europe, is 
that it requires large capital re- 
sources for research, development 
and expansion. Furthermore, chem- 
ical processes, as a rule, become 
profitable only when the volume of 
production exceeds a fairly high 
level, and this level seems to be 
creeping upward. 

PECM Needs’ U.S.—Western 
European countries have made and 
will continue to make special efforts 
to attract U. S. capital for chemical 
ventures, not only because of a 
searcity of capital in some countries 
but also, and more importantly, be- 
cause their economies are too small 
to sustain the extremely expensive 
research necessary for the develop- 
ment of the chemical industry. 

Indications are that U.S. com- 
panies should and will concentrate 
on those products that are heavily 
oriented toward research and tech- 
nology, product areas that require 
very high research and development 
expenditures and in which U.S. 
firms occupy a unique position: 
pharmaceuticals, synthetic rubber, 
polymer materials and synthetic 
fibers. Other opportunities will be 
available for products that are 
difficult to export and ship great 
distances: liquid oxygen, dry ice, 
and many other cryogenic liquids 
and gases. 

That the ECM may soon justify 
big investments in facilities serv- 
ing a large market offers a real 
opportunity for large-scale manu- 
facturing of bulk items: petro- 
chemicals, plastics, synthetic fibers, 
synthetic rubber. 

Mass selling techniques, a hall- 
mark of U.S. industry, can also be 
put to work. These usually result 
in a faster growth of consumer- 
type products that are important 
chemically: i.e., detergents and syn- 
thetic fibers. 
>For Better Living—The out- 
standing conclusion reached at last 
year’s A, D. Little-sponsored Arden 
House Conference on the ECM and 
the U. S. Chemical Industry was 
that the creation of the Common 
Market would accelerate the rise in 
the standard of living in Europe, 
which in turn seemed to promise 
continued accelerated growth for 
chemicals: 
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slow speed...heavy duty...longer life... 


This “Waukesha” has been specifically designed for the chemical 

industry ... to handle without turbulence, pulsation, aeration or 

agitation, corrosive-problem liquids of high or low viscosity. It has 

been engineered by the world’s largest producers of stainless steel 
ENGINEERING a ; i we 

positive displacement pumps. This new “Waukesha” has completed 


SERVICE 
more than 2 years of rugged field tests . .. promises the chemical 


Waukesha offers a competent industry years of dependable service. 
staff of engineers to aid 
you in your pumping No other chemical positive displacement pump 


blems. tatives i : ° 
prene: Paprerentesions 0 incorporates so many outstanding features 
all major cities, territorial 


managers, and direct @ Low speed... heavy duty ... long life. 
octary._teyreenntatinns. @ Helical timing gears for smooth operation. 


Write for Catal @ Twin-balanced impellers. 
Wie fer Catesg 2202 @ Single or dual mechanical seals (John Crane). Also available 


with packing gland construction and pressurized sealing. 
@ Self-priming. 
e@ Thrust bearing controls shaft deflection. 
e@ Iron pipe or flange type connection. 
oo e Off shelf replacements. 
WAUKESHA @ Quick disassembly of pumping head. 


te 
WAUKESHA FOUNDRY COMPANY Dept. 109, Waukesha, Wisconsin 
positive displacement pumps... centrifugal pumps... stainless steel fittings ...corrosion resistant castings 
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CHEMICAL ECONOMICS ... 


ECM makes about one sixth 
of world’s chemical sales 


USA 
$25,700 million 





Other 
$24,770 million 


¢ Principal growth opportuni- 
ties would be found in chemicals 
related to the improvement of liv- 
ing conditions—products for the 
food, packaging, pharmaceutical, 
clothing, housing and transporta- 
tion industries. 

¢ Products for the automobile 
industry—finishes, rubber, fibers, 
gasoline additives, paints, oil addi- 
tives—would also present very in- 
teresting growth opportunities, al- 
though perhaps not so important in 
the short terms as the industries 
mentioned in the previous category. 

The development of _ the 
petrochemical industry would 
probably be rapid, particularly in 
view of the greater availability of 
hydrocarbon raw materials’ in 
France and Italy (as well as from 
refineries in other countries). This 
factor, it was felt, may cause a gen- 
eral shift from coal-based chemical 
manufacture to petroleum-based 
synthetics, 

¢The general adoption of 
mass-selling techniques might con- 
tribute to a faster growth of con- 
sumer-type products that are 
chemically important. 

At the Chemical Market Re- 
search Assn.’s_ recent European 
Chemical Industry meeting, H. G. 
Sinkel of Germany’s Chemische 
Werke Huels, Jacques Roche of the 
Union of French Chemical Indus- 
tries and Giulio Ballabio of Italy’s 
Montecatini discussed the chemical 
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1959 Total: $60,000 million 
_ West Germany 
“ $4,800 million 


, Holland 
i $650 million 


’ 
_ Belgium 


$640 million 


~™ Italy 
$940 million 
> France 
$2,500 million 


industry outlook in their respective 
countries. Some of their remarks 
are abstracted below. 

» Germany—The Federal Republic 
is the largest chemical producer of 
the European Common Market. 
Within Germany, the chemical in- 
dustry ranks third among all in- 
dustrial branches, preceded only by 
the food and machine-building in- 
dustries. 

Capital Expenditure—Total in- 
vestments of the West German 
chemical industry amounted to ap- 
proximately $415 million in 1959. 
This figure represented 8.4% of 
industry sales. Volume of 1959 in- 
vestments was below that of 1958 
because a labor shortage prevented 
vendors from meeting the require- 
ments of the chemical industry for 
capital goods. A total of $476 mil- 
lion is expected to be invested dur- 
ing 1960. 

Last year, investments centered 
on organic synthetics, with em- 
phasis on the enlargement of petro- 
chemical installations. Large por- 
tions of investments were borne by 
plastics, pharmaceuticals and syn- 
thetic fiber producers. 

Plastics—In the manufacture of 
plastics, the Federal Republic ranks 
second in world production, al- 
though it is a considerable distance 
behind the United States. 

The sudden rise in the produc- 
tion of polyethylene makes it by 
far the most interesting product. 
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In Germany, the production of poly- 
ethylene and polypropylene rose 
from 6,500 tons in 1955 to 60,000 
in 1959. By 1961-62, polyethylene 
capacity is expected to reach about 
125,000 tons, consumption figures 
being identical. 

Fibers—The noncellulosics’ share 
in man-made fibers has been in- 
creasing steadily. German produc- 
tion, which started in 1950, reached 
a capacity of approximately 38,000 
tons in 1959. Production in the 
United States grew from 55,000 
tons to more than 290,000. 

Polyamide fiber still ranks first 
in Germany. It is expected, on the 
basis of planned expansions, that 
polyacrylonitrile fiber will seriously 
compete with nylon fiber in the not- 
too-distant future. The same is 
true for polyester fiber, for which 
existing production facilities are 
hardly adequate to meet demand. 

Production of rayon and acetate 
yarns in Germany is on the de- 
cline, though rayon and acetate 
staples have been able to maintain 
their positions. 

Synthetic Rubber—Up to the 
second half of 1958, the rubber in- 
dustry depended almost entirely on 
imports for synthetic rubber. Then 
Bunawerke Huels started operation 
of a styrene-butadiene cold-rubber 
plant. Initial capacity of 60,000 
tons/yr. is now being expanded to 
120,000. The second producer of 
synthetic rubber in West Germany, 
manufacturing neoprene and nitrile 
rubber, has also expanded its plant 
facilities considerably. 

In the tire industry, natural and 
synthetic rubbers are used at a ratio 
of about 62 to 38. A shift in favor 
of synthetic is expected, however. 

S-type rubber tops the consump- 
tion scale, followed by nitrile, buty] 
and neoprene. Plans are being 
made for production of polybuta- 
diene and polyisoprene. 

Petrochemicals—Behind Great 
Britain, Germany ranks second 
among the producers of organic 
petrochemicals in Europe. New in- 
vestments rose from $173 million 
in 1957 to about $263 million in 
1958. This trend towards high in- 
vestments is expected to continue. 

The rise in petrochemical produc- 
tion will not affect chemical pro- 
duction based on coal, as the latter 


CHEMICAL ENGINEERING 





A New Day for Drying 


PROCTOR 


nme SEL 


Proctor’s new, completely redesigned, 
single conveyor dryer... the SCL... 


introduces the “Newest Dryer Under the Sun” 


Profit from these advanced SCL features: 


* Greater Accessibility 


: > i 
promises a new day for drying... su- More Compact Housing 


perior performance ... at a new low * Tighter Housing 

investment!” * Easier Cleaning 
Improved Air Circulation 
Reduced Horsepower 
New Heater Design 


Lower Investment 


Seay 
Poet aal 


SEND NOW for a copy of Proctor’s new S C L Dryer Bulletin... 
No. 462. It will pay you to know about the “‘newest dryer under 
the sun”... theS CL... by Proctor. . . of course! 


See our insert in Chemical Engineering Catalog. 


PROCTOR & SCHWARTZ, INC. 


Seventh Street & Tabor Road, Philadelphia 20, Pa. 


MANUFACTURERS OF CONVEYOR DRYERS, SPRAY DRYERS, TRUCK DRYERS AND LABORATORY 
ORYERS FOR THE CHEMICAL INDUSTRIES AND OF QUALITY MACHINERY FOR THE TEXTILE INDUSTRY, 
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CHEMICAL ECONOMICS .. . 





Indexes of chemical production for 1958 


show dynamic growth in ECM countries 
100 
1 


1953 Index 


100 20 
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industry alone would not have been 
in a position to meet the raw-ma- 
terials requirements. Production 
of coke, coke gas, benzene and tar 
is dependent upon the production 
of steel and the rate of growth 
in the steel industry is considerably 
below that in the chemical industry. 

Production based on crude oil 
and natural gas is still expected to 
rise, mainly in view of increasing 
demand in plastics and synthetic 
fibers. 

Compared with the U.S., where 
the share of petrochemicals is 80% 
for organics, Germany’s 40% share 
is still small. And while it is ex- 
pected to rise, as can be seen from 
the rates of growth for petrochemi- 
cal production, which presently run 
up to about 20% (U.S. growth: 
5%), the advance is not expected 
to continue at this same high rate. 

Aliphatics—During the last dec- 
ade, German production of organic 
synthetics has increased almost 
fivefold. For several primary chemi- 
cals (e.g., ethylene) the rise has 
been even larger. The economic im- 
portance of typical aliphatics such 
as methane, propylene and butylene 
is due only to developments in the 
field of petrochemical production. 
For other aliphatics, including 
ethylene or higher hydrocarbons 
(propylene tetramer), the petro- 
chemical basis was at least a prin- 
cipal element of their economic de- 
velopment. On the other hand, two 
other aliphatic chemicals of great 
importance, acetylene and carbon 
monoxide, still rely to a great ex- 
tent on coal as raw material. 

Aromatics—Within the last few 
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years, domestic production has not 
been able to meet the demand for 
toluene and xylene, which has risen 
considerably. The gap has _ been 
filled by imports, mainly from the 
United States which, unlike Ger- 
many, already bases much of its 
production of aromatics on petro- 
leum. Some aromatics have been 
petroleum-based in Europe, but 
only to a small extent in Germany. 
>» France—As a chemical produc- 
ing country, France ranks second 
in the Common Market, third in 
Western Europe, and sixth in the 
world. France is the fourth largest 
world exporter of chemicals. 

Sales last year were about $2.8 
billion. Of this, 3% was spent on 
research. 

The French chemical industry is 
much more spread out than that of 
other countries. The ten leading 
French firms account for 25% of 
the yearly turnover, whereas three 
German firms taken together ac- 
count for 31%, and a single Italian 
company for 50%. But a trend to 
integration is under way. 

The industry is now at a turning 
point because of the development of 
petrochemistry, the appearance of 
new resources in energy and raw 
materials, the trend to integration, 
expansion coinciding with the open- 
ing of the Common Market. 

Large deposits of natural gas 
were discovered in 1939 at St. 
Marcet, near Toulouse, and have 
been used for twenty years for pro- 
ducing such chemicals as nitrogen- 
ous fertilizers. At Lacq, which be- 
longs to Societe Nationale des 
Petroles D’Aquitaine, reserves of 


natural gas discovered in 1949 ap- 
proach 10,600 billion cu. ft., two 
thirds of which can be recovered. 
Crude petroleum treated in French 
refineries increased from 7 million 
tons in 1938 to more than 30 million 
in 1958. 

Capacity for olefin derivatives, 
which was about 151,000 tons in 
1958, will amount to 326,000 tons 
in 1962. These derivatives will in- 
clude a wide range of resins. 

French production of diolefin de- 
rivatives will consist, for the most 
part, of synthetic rubber (butyl, 
nitrile and SBR) and acrylonitrile- 
butadiene-styrene resins, with ca- 
pacity of about 80,000 tons/yr. 

Capacity for aromatic hydro- 
carbon derivatives should reach 
67,000 tons in 1962, up from 36,000 
in 1958. Production of carbon black 
amounted to 30,000 tons at Berre 
last year. Capacity will rise to 
100,000 when new plants at Port- 
Jerome and Bec d’Ambes are com- 
pleted. Capacity for ammonia from 
fuel oil, refining and natural gases 
will nudge 400,000 tons in 1960. 

Some production data can be 
given for the first six months of 
this year as compared with the cor- 
responding period in 1959: produc- 
tion of sulfuric acid increased by 
6.7%, ammonia 5.8% and chlorine 
15.3%. Results seem even better 
for organic chemicals, especially 
with ethylene at 112.1%, methanol 
at 74%, acetone at 36.5%, synthetic 
phenol at 21.4% and PVC at 48.3%. 
Production of alkyd paints and var- 
nishes climbed 14.7%. Increase in 
turnover for industrial chemicals, 
exclusive of paints and varnishes, 
amounted to 24%. 

Production forecast for 1961, 
made by the official Plan Commis- 
sion for Chemicals, follows: 


1961 est. 
Product (Metric Tons) 
Sulfuric acid. 
Hydrochloric acid... .. 


Carbon disulfide 


Benzene « allied 
products..... 
Organic intermediates. . 
Acetic & formic 
chemicals. . . 
Plastics....... 
Carbon black 


194,673 


453 , 305 
436 , 000 


> Italy—Since the war, the raw- 
materials situation has been im- 
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CLEANED 








STAINLESS STEEL BOILERS, HEAT EXCHANGERS, ATOMIC INSTALLATIONS, CHEMICAL 
PROCESSING EQUIPMENT CLEANED SAFELY, EFFICIENTLY WITH PFIZER CITRIC ACID 


@ Industry experience proves that 
citric acid eliminates chloride stress 
corrosion problems — provides ef- 
fective descaling — permits easier, 
more efficient after-rinsing. 
Discuss with your chemical 
cleaning service company these ad- 
vantages of Pfizer Citric Acid in 
Stainless steel cleaning solutions: 


Citric acid is highly efficient 
in removing imbedded metal 
and oxide films from stainless steel. 


Citric acid’s excellent seques- 
tering ability prevents repre- 
cipitation of dissolved scale. 


3 Citric acid cleaning eliminates 
the problem of chloride stress 
corrosion. 


4 Citric acid can be effectively 
inhibited without losing its 
cleaning or sequestering ability. 


100% acid — meaning savings 
in storage and handling. 


5 Citric acid is sold as a dry, 


6 Citric acid is water soluble, 
easy to handle, and non-toxic. 


Let us send you further information, 
cost and obligation-free! 





| want to learn more about the use 
of Pfizer Citric Acid for cleaning 
stainless steel equipment. Please 
send me Technical Bulletin 102. 


Name. 





Company 





Address. 





sapenmngbuhntewemelicdibabetal 


| re 8 State 
Science for the world’s well-being 


Manufacturing Chemists 
for Over a Century 

















CHAS. PFIZER & CO., INC., CHEMICAL SALES DIV., 630 FLUSHING AVE., BROOKLYN 6, N. Y. 
Branch Offices: Clifton, N. J.; Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga.; Dallas, Tex., Montreal, Canada 
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CHEMICAL ECONOMICS .. . 


proving in Italy, owing to the dis- 
covery of important natural gas 
fields and deposits of bauxite ores 
and potassium salts. Some produc- 
tion of crude oil has also been 
started. 

Natural gas in Italy is sulfur- 
free 98%-pure methane that is now 
widely used as a raw material for 
chemical purposes. The percent 
utilization of natural gas as a raw 
material for manufacturing chemi- 
cals in Italy is by far the highest, 
at 12%, in comparison with other 
countries. Methane presently meets 
about 10% of the national power 
need. 

Production figures for the most 
important basic chemicals follows: 


1959 


Product (Metric Tons) 


Sulfuric acid 

(calc. 100%) 
Nitric acid 

(cale. 36° Be)....... 
Hydrochloric acid 

(20/21° Be) 
Ammonia (100%) 
Caustic soda (100%)... 
Sodium carbonate 
Calcium carbide 
Carbon disulfide....... 
Aaetin OE ies 6.6 es 


Methanol 
Formaldehyde (100%).. 


2,053 , 000 


Hydrogen peroxide... . 
Tartaric acid.......... 
Trichloroethylene..... . 
Organic colors... 


Fertilizers—lItaly’s production of 
complex fertilizers reached 925,000 
tons in 1959. Present capacity for 
fixed nitrogen is about 750,000 
tons/yr. About 3,000 tons/day of 
potassium ore is now being pro- 
duced and enriched on the spot by 
Montecatini, at newly discovered 
deposits in Sicily. Production will 
shortly go to 7,000 tons/day. 

Petrochemicals — Production of 
petrochemicals, in terms of carbon 
content, in 1959 was 180,000 tons. 
Investments in the petrochemicals 
industry amounted to $123,000 in 
1958, $54,500 in 1959 and an esti- 
mated $239,500 in 1960 through 
1962. 

Plastics—Italy’s total production 
of plastics in 1959 was 253,000 tons. 
PVC accounted for 180,000. 

Thermosetting resins are pro- 
duced by Montecatini principally at 


Castellanza—phenolics, urea and 
melamine resins. Such thermoplas- 
tics as polyethylenes, polystyrene, 
isotactic polypropylenes and poly- 
ester fibers are produced at Fer- 
rara. Acrylics and methacrylics are 
made at Rho, near Milan. 

Further impetus to Montecatini’s 
output of thermoplastics will come 
from a plant under construction at 
Brindisi to be completed by 1962. 
Able to process 1.5 million tons/yr. 
of crude oil, the plant will be the 
most important of its kind in Eu- 
rope. Olefin polymers and copoly- 
mers and a wide range of solvents, 
aromatics, aldehydes, alcohols, plas- 
ticizers, etc., will be produced. 

The Edison group has its largest 
chemical centers near Venice, in the 
Po Valley and in Sicily. They pro- 
duce a wide range of intermediates 
and end-products, including poly- 
vinyl chloride, polyvinyl acetate, 
polystyrene, acrylonitrile, plasti- 
cizers and olefins. 

Synthetic Rubber—SBR plant 
has been operated at Ravenna since 
1959 by ANIC, a company belong- 
ing to the government. Capacity is 
80,000 tons/yr. at present, with an 
increase to 90,000 tons expected 
next year.—F. A. 





Monopoly in Melamines 
Charged by Government 


The U.S. government has 
charged American Cyanamid with 
monopolizing interstate and foreign 
trade in melamines. The suit, filed 
in Federal District Court in Oc- 
tober, charged violation of the 
Sherman Antitrust Act. 

Six other companies were named 
as co-conspirators, but now are de- 
fendants. They are: Monsanto; 
Ciba, Ltd., Basle, Switzerland; Ciba 
Products Corp., Fairlawn, N. J.; 
British Industrial Plastics, Ltd., 
London; Societe des Produits 
Azotes, Paris; British Oxygen Co., 
Ltd., London. 

The government charged that 
American Cyanamid, with aid of 
the co-conspirators, had monopo- 
lized trade and commerce in mela- 
mine and melamine-containing prod- 
ucts since 1937. 


Melamine is used by manufac- 
turers of textiles, dinner ware, elec- 
trical apparatus, laminates and 
paper. 

The government said the monop- 
oly was set up by way of an agree- 
ment that world markets for the 
manufacture and distribution of 
melamine would be allocated, and 
that American Cyanamid was given 
power to determine who could make, 
use or sell the product in this coun- 
try. According to the government, 
the company refused to sell di- 
cyandiamide, basic raw material 
from which melamine is commer- 
cially produced, for use in the com- 
petitive manufacture and sale of 
melamine. 

The company also allegedly ad- 
justed the differential between the 
prices it charged for melamine and 
dicyandiamide “or threatened to do 
so” to discourage production of 
melamine by anyone else. 





Uses Mount for CO, 
In Liquid Form 


New uses for liquid carbon di- 
oxide as a coolant in industry have 
nearly doubled its production in the 
past five years, while output of 
harder-to-handle dry ice has 
dropped off. 

C. E. Wolfe, vice president of 
Cardox division of Chemetron 
Corp., said recently that increased 
automation in industry has boosted 
liquid carbon dioxide consumption 
because the liquid is easily con- 
trolled and metered. In many in- 
stances, new devices and more 
efficient equipment have made it 
possible to introduce liquid carbon 
dioxide into processes where dry ice 
normally would have been used. 
This has resulted in increased ease 
of handling and cost savings. 

Last year, 398,897 tons of liquid 
carbon dioxide were produced in 
the U.S., compared with 204,170 
tons in 1955. Dry ice output 
dropped to 481,235 tons last year 
compared with 572,583 tons in 1955. 
Wolfe predicted that by the end of 
the 1960’s dry ice would account for 
only about 25% of total carbon di- 
oxide production. 
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try New CHEMPRO“cup & cone” and “wedge” 
TFE Tefion' packing sets 


The New Resilient, Low Gland Pressure Packings for Valves, 
Heat Exchangers or Other Static or Semi-Static Applications 


Chempro Style No. 300 “Cup & Cone” and Style 
No. 305 “Wedge” packing ring sets make tight, secure 
seals under minimum gland pressure. A nominal force 
applied to the gland causes the rings to slide against 
each other, exerting pressure both against the stem or 


rod, and against the bore of the stuffing box. These 
two popular styles are being used with great success 
in a wide range of static and semi-static packing 
applications where rotation is not a factor. 


COMBINATION PACKING SETS FOR ROTATING EQUIPMENT 
OPERATING ON CORROSIVE AND ABRASIVE SERVICES 


By the proper combination of resilient, sensitive 
Chempro “Cup & Cone” or “Wedge” rings with 
tough, pressure-resisting Chempro Style No. 101 
packing rings (the original TFE Teflon packing), 


CHEMICAL & POWER PRODUCTS, INC. 


5 Broadway, New York 4, N. Y. 


The Original Fabricators of Teflon Packings and Gaskets 
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combination sets have been made up giving months 
of extra service life to a wide range of rotating and 
reciprocating type equipment operating under ex- 
tremely corrosive or abrasive conditions. 


Write for revised Chempro Bulletin 
No. CP-552 giving the complete story 
and specific ordering information 


t DuPont trademark 








New Chemicals 





pressing of wave action. 





Urethane foam makes boats unsinkable 


Quickly foamed in place with a spray gun, polyester urethane stiffens 
during expansion and permanently adheres to the hull and deck of a boat 
giving it structural strength and buoyancy. 

As a new material of construction, rigid urethane foam also offers other 
advantages such as shock and sound absorption. The cushioning adds a 
tremendous amount of flex strength to the boat hull and deck and won't 
pull away from the boat body with the prolonged stretching and com- 


A new Larson boat is reported unsinkable under most conditions; it 
can be filled with water and cut in half and still float. Brunswick Boats 
is enthusiastic and plans to use polyether urethane as the only type of 
flotation material for its 17,000 models going in production next year.— 
National Aniline Div., Allied Chemical, New York. 
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Antifreeze Liquids 


Additives can lower pour point of 
heating oils by more than 70 F. 


Two new additives, Paradyne 
HO-10 and HO-20 now drastically 
modify the structure and size of 
wax crystals formed when a heat- 
ing oil is cooled below its cloud or 
pour point. Even in concentrations 
of only 0.01-0.1%, these products 
lower the ASTM pour point of heat- 
ing oils by 10 to more than 70 F. 

Extensively tested during severe 
cold weather in northern Ontario 
and Maine, Paradyne HO-10 and 
HO-20 have eliminated handling 
difficulties that marketers and re- 
finers had with high-pour stocks. 
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Both additives offer greater free- 
dom in adjusting operations and 
inventories to meet changes in de- 
mand. And they afford maximum 
use of high-pour stocks in heating 
oils by releasing low-pour stocks 
for use in other fuels. 

Important savings are also real- 
ized. The cost of lowering the pour 
point of typical heating oils by 20 
F. with Paradyne is often less than 
half the cost of using kerosene. 

Both products are liquid at room 
temperature, can be handled like 
fuel oil and are compatible with 
other additives. They are commer- 
cially available at 75¢/lb.—Enjay 
Chemical Co., Div. of Humble Oil 
& Refining Co., New York. 134B 


Plasticizer 


Polymeric ester speeds vinyl for- 
mulations, simplifies handling. 


Compatible with both primary 
and secondary plasticizers, liquid 
Hatcol 640 can be used in combina- 
tion to achieve desirable properties 
in milled, calendered and extruded 
vinyl products, as well as in plas- 
tisol applications. 

Besides yielding unusually fast 
fusion rates in vinyl formulations, 
Hatcol 640 improves handling and 
cuts cost because of its low viscos- 
ity (18.3 poises at 25 C.) and low 
gravity. 

This product also has an excep- 
tionally low volatility and imparts 
good low-temperature properties to 
vinyls. As a general polymeric plas- 
ticizer, Hatco boosts resistance 
against oil, water, soap and hexane, 
provides good heat and weather re- 
sistance, prevents cellulose and 
lacquer migration. It is a stable 
compound with a flash point of 525 
F. and a pour point of 7 C. 

Hatcol 640 (8.9 lb./gal.) is avail- 
able at 38¢/lb in 2,000-lb. lots, is 
making inroads in the manufac- 
ture of automotive film and sheet- 
ing, refrigerator gaskets, electri- 
cal tape, fabric coatings.—W. R. 
Grace & Co., New York. 134C 





Lubricant 


Modified sperm oil emulsifies 
easily, protects metals. 


WGS Sperm Oil 42 provides all 
the desirable lubricating properties 
of ordinary sperm oil and forms 
permanent emulsions with as much 
as 95% water. In lubrication appli- 
cations, these emulsions coat metals 
with strong protective films that 
won’t wash off with water. When 
used as an additive, Oil 42 is eco- 
nomical because a small amount 
plates out a large area in a continu- 
ous monomolecular film. 

This product can be reacted with 
chlorine or phosphorous to acquire 
high-pressure lubricating proper- 
ties and it can be made water- 
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reduction 


Solvay offers you technical help 


Whether you’re a large or small user of hydrogen per- 
oxide, Solvay, as a primary source, has a background of 
experience to offer you in its rapidly expanding, exciting 
new uses. You can obtain up-to-the-minute data on apply- 
ing Solvay® Hydrogen Peroxide in many new ways. 


Sodium Nitrite ¢ Caustic Soda ¢ Calcium Chloride ¢ Chlorine ¢ Chloroform 
Caustic Potash ¢ Potassium Carbonate * Sodium Bicarbonate * Soda Ash 
Ammonium Chloride « Methyl Chloride « Ammonium Bicarbonate © Vinyl Chloride 
Methylene Chloride * Cleaning Compounds * Hydrogen Peroxide * Aluminum 
Chloride * Mutual® Chromium Chemicals * Snowflake® Crystals * Monochloro- 
benzene ¢ Ortho-dichlorobenzene * Para-dichlorobenzene * Carbon Tetrachloride 


Hitz | 
hemical 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N.Y. 


SOLVAY branch offices and dealers are located in major centers from coast fo coast. Send 
export inquiries to Allied Chemical Int tional, 40 Rector St., N. Y. 6. 
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Solvay is continually working in hydrogen peroxide appli- 
cations research, as the examples above illustrate. For 
further information on these or other new uses, contact 
us directly or, if you buy Lc.l, through your Solvay 
distributor. Mail the coupon. 





14-110 





SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION 
61 Broadway, New York 6, N.Y. 

Please send literature on the following applications of hydrogen 





peroxide: 
(list those that interest you) 











() Check for address of nearest distributor. 





Name 





Company 
Address 
City 
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soluble by sulfonation or reaction 
with ethylene oxide or strong al- 
kalis. It is stable in acidic or basic 
solution and dissolves in petroleum 
solvents. 

Sperm Oil 42 is a low-viscosity, 
amber-colored liquid with less odor 
than sperm oil, doesn’t contain sul- 
furic acid, sulfonates or nonionic 
emulsifiers. 

Suggested uses include cutting 
oils, steel rolling oils, textile and 
leather oils and petroleum addi- 
tives.—Werner G. Smith, Inc., 
Cleveland, Ohio. 134D 





Emulsifiers 


Alkyl phosphates stabilize poly- 
merizations, show good cleansing 
properties. 


Offered in the form of sirupy 
acidic esters at 98-100% activity, 
Phosphonol O, H, N and T are a 
new series of organic polyphos- 
phates that show remarkable wet- 
ting, emulsifying and detergent 
properties in acidic or alkaline 
media. 

These organic phosphoric acids 
have definite anticorrosive proper- 
ties and exhibit chelating ability 
towards divalent or heavier metals. 
Slightly amber in color, they form 
clear to translucent solutions in 
water, dilute acids and alkalis while 
keeping their surface-active prop- 
erties in the presence of heavy 
metallic ions. 

Compatible with anionic and non- 
ionic surfactants, Phosphonols are 
used in liquid or powdered deter- 
gents along with alkaline builders. 
The more soluble members, Phos- 
phonol H and O have good wetting 
properties in hard and soft water, 
and excellent wetting properties in 
5-10% solutions of caustic soda or 
sulfuric acid. 

Phosphonol N and T, which show 
less effectiveness as wetting agents, 
are recommended for heavy-duty 
cleaning compounds and emulsion 
polymerization. At 5% weight con- 
centration, Phosphonol N has given 
stable dispersion of 10 to 50 milli- 
micron particle size in styrene, 
acrylic copolymer and acrylic-sty- 
rene systems. 
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Phosphonols can also be used in 
textile scouring operations, pig- 
ment dispersions and antistatic 
agents.—Beacon Chemical Indus- 
tries, Inc., Cambridge, Mass. 136A 





Liquid ammonia tank sealed against 
leakage. 


Structural Adhesive 


Elastomer welds supersonic air- 
craft components without increas- 
ing weight. 

Thermosetting film adhesive of 
the nitrile phenolic type, trade- 


named Scotch-Weld AF 30, has 
solved sealing problems encount- 
ered in the assembly of the liquid 
ammonia tank in the North Ameri- 
can Aviation X-15 research air- 
craft. 

Surfaces of this aircraft utilize 
honeycomb construction design that 
allows the thin skin to carry the 
supersonic aerodynamic load while 
increasing strength and reducing 
over-all weight of the plane. Thin- 
gage metal braces and stiffeners 
create assembly problems because 
brazing is expensive and requires 
excessive heat, and holes for inser- 
tion of rivets or other fasteners 
weaken the metal and cause stress 
concentration. 

Both honeycomb and thin-gage 
stiffener structures are feasible 
only if the materials are joined 
with a high-strength adhesive such 
as AF 30. 

This adhesive prevents joint slip- 
page, metal fatigue, enlargement 
of fastener holes and loosening of 
fasteners. Designed for metal-to- 
metal bonding and sealing opera- 
tions, AF 30 provides’ shear 
strengths of over 4,000 psi. and 
possesses excellent flexibility and 
peel strength. The film has a uni- 
form thickness of 10 mils, gives 
continuous contact through sealed 
joints and permits simple applica- 
tions procedures. 

Resistant to ozone, acids, water, 
jet fuels, ammonia and other de- 
teriorating media, Scotch-Weld 
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REFRACTORIES 


FOR THE 


CHEMICAL 
INDUSTRY 


FIREBRICK 
we 
KAO-HB 
HIGH BURNED 
SUPER DUTY FIREBRICK 
Fusion point 3220 F. This brick offers an 
excellent balance of properties to assure 
superior service. It provides approximately 
5% more alumina content and lower 
total impurities than competitive brick. It 
has excellent spalling resistance. 


KAO 60 
60% ALUMINA FIREBRICK 
Fusion point 3250 F. Provides higher 
hot load strength than any competitive 
brick. Spalling loss is only 1%. 


KAO 7O 
70% ALUMINA FIREBRICK 
Very low total impurities 
provide long life. Spall 
loss of only 2%. 


B&W’s line of refractories 

has been enlarged by the addition of new 
heavy duty firebrick and new ramming 
mixes. These new products, now 

offered after many years of developmental 
and field experience, are specifically 
designed for superior service in gas 
generators, industrial carbon baking 
furnaces, silicate of soda tanks and 
sulphur burners and other typical 
furnaces commonly used in 

chemical processing. 


RAMMING 
MIXES 
© 
MULRAM E 


Use limit 3200 F. Alumina content—80%. 
This new ramming mix with extremely low 
permeability provides exceptional 
resistance to slag or molten metal 
penetration. High strength provides 
good erosion resistance. 


MULRAM EF 


Use limit 3100 F. Alumina content—80%. 
Similar to Mulram E but supplied 
in finer grain. 


MULRAM CB 


Use limit 3000 F. Alumina content 
—78%. A new chemically bonded 
dry ramming mix that provides greater 

strength at low temperatures, high 

modulus of rupture and excellent 
resistance to abrasion, 
slag and scale. 


FOR COMPLETE PROPERTIES SHEETS and additional information on these new B&W Refractories products, 
write to The Babcock & Wilcox Company, Refractories Division, 161 East 42nd Street, New York 17, N Y. 


THE BABCOCK & WILCOX COMPANY 
REFRACTORIES DIVISION 


B&W Firebrick, insulating Firebrick, and Refractory Castables, Plastics, Ramming Mixes, Mortars, and Ceramic Fiber. 
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AF 30 also eliminates fume dis- 
posal and drying problems _ be- 
cause it is solvent-free.—Minne- 
sota Mining & Mfg. Co., St. Paul, 
Minn. 136B 





Synthetic Wax 


Boosts melting point of other 
waxes. 


Insoluble in all solvents at or- 
dinary temperatures, Ross Wax 160 
is a brown, hard wax with a melt- 
ing point of 156 C. and a flash point 
of 310 C. It is compatible with 
paraffin and microcrystalline waxes, 
vegetable waxes, fats, esters, hy- 
drogenated castor oil and rosin; 
added in small amounts to these 
waxes it raises their melting points 
considerably. Thus 10% added to 
paraffin wax raises the melting 
point to 142 C. 

Its electrical properties and 
waier resistance make it a good 
material for electrical applications 
in coatings, encapsulations, heat 
sealants and cables. 

In powdered form, Wax 160 is a 
lubricant for drawing metal wire, 
and increases the moisture and salt 
spray resistance of paints and var- 
nishes. In plastics, it can be used 
both as an integral lubricant and 
mold release. Insoluble in either 
hot or cold water, Wax 160 water- 
proofs and gives grease resistance 
to paper coatings, provides fiber 
lubrication in textile finishing. 

Wax 160 is commercially avail- 
able at prices ranging from 53 to 
75¢/lb. for 2,000 to 25-lb. lots.— 
Frank B. Ross Co. Inc., Jerey City, 
N. J. 138A 





Briefs 


NaF single crystal, grown by a 
vacuum process, is now available 
in very pure form. Suitable for 
windows in ultraviolet and infra- 
red radiation detecting systems, it 
can also be evaporated as a thin 
film and used for reflection reduc- 
ing coatings. This grade of sodium 
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fluoride transmits light up to 12 
microns in the infrared region and 
down to 185 millimicrons in the 
ultraviolet region. — Semi-Ele- 
ments Inc., Saxonburg, Pa. 138B 


Thermosetting plastic floor top- 
ping, Zelonide, is a dimensionally 
stable product with exceptional 
adhesive qualities and toughness 
that resists acids, alkalis, oils and 
greases. Zelonide bonds firmly to 
concrete, metal and wood, forming 
an impenetrable surface that with- 
stands heat up to 212 F. It is rec- 
ommended for floors where 
corrosive conditions exist.—The 
Monroe Co., Cleveland. 138C 


Para - chlorothiophenol is now 
commercially available in 55-gal 
steel drums. A versatile interme- 
diate, it undergoes condensation 
reactions with aldehydes, ketones 
and esters. It oxidizes to the disul- 
fide or sulfonic acid. With halo- 
gens, it forms the sulfony] halides, 
reacts with amines to yield thio- 
ethers, with nitriles to form ami- 
nothioesters.—Stauffer Chemical 
Co., New York. 138D 


Reinforced Teflon with ceramic 
fibers was used in the second stage 
of the recently launched Discov- 
erer XIII as beacon antennas. The 
material was selected because of 
its electrical properties and ability 
to wear away uniformly under the 
tremendous speeds, pressure and 
temperature changes met during 
orbiting and when leaving and en- 
tering the earth’s atmosphere.— 
Rogers Corp., Rogers, Conn. 138E 


Vinylidene chioride copolymer, 
now sold as an aqueous dispersion 
called Resyn 3,600, gives coatings 
that are highly resistant to strong 
acids, alkalis and most solvents. 
Used as a textile finish for indus- 
trial fabrics and as a binder for 
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about any item in this department, 
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non-woven fabrics, Resyn 3,600 is 
internally plasticized and yields 
continuous films at room tempera- 
ture without added plasticizer.— 
National Starch & Chemical Corp., 
New York. 138F 


Hydrous calcium silicate, called 
Micro-Cel T-38, is a white powder 
used as pigment in emulsion 
paints to provide high hiding 
power. About 30 to 35 Ibs. of 
Micro-Cel can replace 40 to 50 lbs 
of titanium dioxide per 100 gals. 
without loss of opacity, giving a 
saving of approximately $10/100 
gals. of paint. Micro-Cel is also a 
flatting agent useful in reducing 
angular sheen. — Johns-Manville 
Corp., New York. 138G 


Chromium-alumina catalyst, C30, 
developed for dealkylation proc- 
esses, specifically for conversion 
of toluene to benzene, is now com- 
mercially available at $25-30/cu. 
ft.—Catalysts & Chemicals Inc., 
Louisville, Ky. 138H 


Lead-filled plastic sheet developed 
as a new radiation protective 
shield or curtain, can be laminated 
to paper, wood or metal, cut and 
sewn to make protective clothing 
against ultraviolent and infrared 
exposure.—Crowl Chemical Co., 
El Monte, Calif. 1381 


Insulating foamed plastic, called 
Rigid Armaflex, is a load-bearing 
material for pipe hanger and 
deeply buried pipelines. Impervi- 
ous to moisture, self-extinguishing 
and ozone resistant, Rigid Arma- 
flex is available for pipes up to 3 
in. IPS in prematched half sec- 
tions 3 ft. long —Armstrong Cork 
Co., Lancaster, Pa. 138J 


Intermediate for urethane foams, 
Niax hexol LS-485, is a new hexa- 
functional derivative of propylene 
oxide that gives increased cross- 
linking density to polyether foams 
because of. its low molecular 
weight of about 700 and high func- 
tionality. Niax is an useful inter- 
mediate in the preparation of vari- 
ous resins, emulsifiers, pharma- 
ceuticals, adhesives, plasticizers, 
surfactants and biocides.—Union 
Carbon Chemicals Company, New 
York. 138K 
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NEW 
METHANOL 
GUIDEBOOK 


Just off the press —the new CSC Methanol 
Guidebook. It’s packed with solid “meat” ... 
and it’s yours without obligation. 32 pages... 
36 useful tables, graphs and charts... informa- 


tion sections include specifications, chemical 
properties, physical properties, uses, toxicology, 
shipping, handling, storage and specification test 
methods. Mail coupon for your free copy. 


INDUSTRIAL CHEMICALS DEPARTMENT 


COMMERCIAL SOLVENTS CORPORATION 


260 MAPISON AVENUE, NEW YORK 16,N.Y. ™ 


Please send me the new CSC METHANOL GUIDEBOOK. 


NAME___ 


COM PANY. 
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New Equipment 


Key components bottle up blasts 
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SUPPRESSOR SYSTEM NIPS EXPLOSIONS 


New device meets the challenge to protect life and 
property in process operations. System acts so fast that 
it nullifies an explosion after the blast occurs. 


A modern safety device that can 
snuff out an explosion after the 
blast has been triggered sounds like 
scientific legerdemain. Actually, it 
works; on one recent occasion it 
nipped an explosion in a plastics 
grinding mill without any outward 
evidence of the trouble. Before the 
mill was protected, a similar occur- 
rence split the mill open and ripped 
out a nearby wall. 

Developed by Fenwal Inc., Ash- 
land, Mass., the system is aimed at 
reducing the tremendous loss in 
property damage (estimated at 
$100 million in 1958) and irrepar- 
able human toll that result from 
industrial explosions and the fires 
that frequently follow. 

Designed to work in pulverizers 
and mills, enclosed tanks, dryers 
and reactors, the system comprises 
three units—a detector, a suppres- 
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sor, and an electrical power supply. 
> Detector at Work—Heart of the 
system is the detector. Either a 
pressure or radiation device, it 
senses an incipient explosion, gen- 
erates an electrical signal. 

Pressure units are sensitive to 
either rate of pressure rise, to a 
specific static pressure, or to both. 
A signal is generated when pres- 
sure rise from an incipient blast 
exceeds either setting, indicating 
an explosive condition. 

Radiation detectors are designed 
to selectively sense certain wave 
lengths of the spectrum that exist 
in an explosive flame, but to reject 
others present in natural or arti- 
ficial light. 

The power supply acts as a link 
between the detector and the sup- 
pressor or other protection devices 
in the system. Standby batteries 


protect against power failure. 

After the detector does its work 
in spotting the initial presence of 
the explosion, it is up to the sup- 
pressor to squelch the budding blast 
before it develops into a full-scale 
eruption. 
> Two Types—Suppressors come 
in two styles: a bursting hemi- 
sphere and a high-rate discharge 
bottle. Fastest acting and most di- 
rect is the hemisphere, filled with 
suppressant surrounding an explo- 
sive charge. 

When the detector signals a need, 
it fires the charge electrically. The 
hemisphere bursts along a petal- 
shaped pattern scored on its sur- 
face, ejects the enclosed liquid at 
speeds up to 600 ft./sec. The same 
ejection speeds are obtained from 
the high-rate discharge bottles, 
which are also fired explosively. 

The incipient explosion is cooled 
by evaporation of the enveloping 
mist of suppressant, which inhibits 
further combustion. Water and 
various halides such as_ bromo- 
chloromethane are most frequently 
used in the suppressors. Only 5 cc. 
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THERE 1S A DIFFERENCE IN PIPE FITTINGS 


Scedline FITTINGS ARE MADE TO 
MEET CRITICAL STANDARDS 


Now you can comply with the severest codes and save up to 50% on critical stainless steel 
process lines when you specify SPEEDLINE Fittings and economical light wall Schedule 
5 or 10 pipe. 

The new issue of Code for Pressure Piping ASA B31.3-1959, for example, allows a design 
pressure of 611 psi for 2” ips Schedule 5, Type 304L process pipe at 100°F. Under the 
same conditions, allowable design pressure for 114” ips pipe would be 768 psi; for 
1” ips, 1122 psi. 

Since SPEEDLINE Fittings have been specially designed for use with light wall pipe, 
they can result in substantial installation economies whether you plan to butt-weld, 
flange or socket-join your lines. Yet long tangent SPEEDLINE Fittings cost no more than 
other fittings which are suitable for ‘‘non-critical’’ service only. 

Let a SPEEDLINE Distributor show you why there is a difference with SPEEDLINE 
Fittings ...and what that difference can mean at your plant. Complete Catalog on request. 


For Distributor Listings see pages 1513 to 1516 Chemical Engineering Catalog. 1008 


CORROSION-RESISTANT FITTINGS 


STAINLESS STEEL « ALUMINUM « SPECIAL ALLOYS 


CrPPOI@s es & 


A PRODUCT OF HORACE T. POTTS COMPANY +: 500 E. ERIE AVENUE e PHILADELPHIA 34, PENNSYLVANIA 
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NEW EQUIPMENT. . . 


of water or 2 cc. bromochloro- 
methane can protect one gallon of 
tank space. 

> Other Defenses — Two other 
types of defenses can be operated to 
protect equipment and personnel. 
Operating from the same type of 
detector, a vent can be explosively 
opened to provide a large area that 
can expend the built-up pressure. 
The vent seal is usually a glass win- 
dow which is shattered by a detona- 
tor mounted on its outside face. The 
force of the incipient explosion in- 
sures that fragments will fly out- 
ward, away from the protected 
space. 

Also, areas of a process can be 
isolated from a dangerous region 
by butterfly or flap valves. Valves 
are held open against heavy spring 
pressure by a hollow metal link. 
When an incipient explosion acti- 
vates the detector, it fires an explo- 
sive detonator lodged inside the 
link, breaking it and allowing the 
spring to slam the valve closed. 


Pressure-psi 
50 
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explosion 
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> Fast Acting—lIt is apparent that 
the key to the success of the system 
is in timing. The explosion must 
be snuffed within 0.1 sec. or it will 
be completely out of hand. As 
shown in the graph, the time from 
the first inkling of trouble received 
by the detector until the suppressor 
sprays the trouble spot and 
quenches the buildup is less than 
30 milliseconds. 

Originally developed to protect 
aircraft fuel tanks against incendi- 
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ary shells during World War II, the 
system has been used in England 
for many years. No explosions have 
occurred in protected equipment 
there, according to Fenwal. It has 
been used in half a dozen places in 
this country, with at least one in- 
cipient explosion being nipped, as 
noted above. 

Thus far, the system is used 
only to protect against oxidation- 
type explosions, although research 
is continuing on the problem of 
blasts occurring as faster-acting 
decomposition reactions. System 
costs $5,000 to $10,000.—Fenwal, 
Inc., Ashland, Mass. 140A 





Self-priming pump 


Centrifugal type has positive- 
displacement priming unit. 


Combining the lifting capabili- 
ties of a self-priming pump with 
the efficiency of a standard cen- 
trifugal, a single-stage, single suc- 
tion unit will prime under suction 
lifts of 19-ft. total head. 

Pump is set up with a check 
valve on the discharge piping. The 
priming unit runs on the same 
shaft as the impeller, acts like a 
centrifugal air compressor. Ro- 
tating vanes in an eccentric cham- 
ber (which contains residual 
liquid from previous pumping) 
suck air in from the suction sys- 
tem, push it out into discharge 
piping, downstream of the check 
valve. 

When liquid reaches the regular 
impeller, normal pumping begins. 
Some liquid goes through the 
primer unit, replenishing any of 
the priming liquid that may have 
been lost due to evaporation, and 
lubricating the mechanical seal on 
the shaft. 


Called Motorpump, new unit 


comes in 5-, 74-, 10- and 15-hp. sizes 
with a 3-in. discharge line. Ca- 
pacity ranges to 600 gpm., heads 
to 120 ft. Integral check valve on 
pump discharge is optional.—In- 
gersoll-Rand, New York. 142A 





Water treatment plant 


Package unit adds components 
for degree of treatment wanted. 


The emphasis on modular con- 
struction so pronounced in the 
electronics field is reaching into 
other equipment areas, viz., water 
treatment. Components that once 
were custom designed for each in- 
stallation are now packaged in off- 
the-shelf form, to be used to build 
water treatment systems in the 
range from simple softening to 
ultrapure water preparation. 

Packaged units are available to 
remove carbon dioxide, oxidize 
ferrous iron or hydrogen sulfide, 
soften, remove turbidity, chlorin- 
ate, filter and provide other treat- 
ment. Systems can treat from 10 
to more than 100 gpm., mostly on 
a completely automatic _ basis. 
Manufacturer says custom de- 
signs, now made compact and 
standardized, can be joined for 
any degree of water treatment.— 
Pfaudler Permutit Inc., Permutit 
Div., New York. 142B 


Air compressor 


Two-stage air-cooled units are 
compact, lightweight. ° 


Designed to be compact and 
lightweight, a new line of air com- 
pressors is completely air-cooled 
to eliminate weight of a water 
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There’s one 
sure way to get 


intimate mixing 


of dry and semi-dry 


rakehiclalelMeli Me! 


continuous basis 


EXCLUSIVE 
TURBULIZER 
FEATURES 


© Heavy steel shell with machined interior. 


© Paddles revolveat high speed with 1/16” 
clearance to shell, creating a turbulent ac- 
tion that makes Turbulizer self-cleaning. 

® Choice of lip type, air purge or stuffing 
box seals. All are of split construction 
for quick disassembly. (Lip type seal 
shown.) 

@ Hinged door is machined as an integral 
part of the shell giving a perfectly smooth 
interior surface. 

@ May be equipped with jacket up to 150 
PSI for heat transfer medium. 

@ Hollow rotor shaft for heat transfer 
medium gives added temperature control. 


®@ Inlet nozzles available for adding liquids. 


@ Quick acting heavy lug type catches— 
no nuts or bolts to remove. 


® Tangential inlet and discharge prevent 
material hang-up. 


® Heavy duty outboard bearings. 


® Rotating joints for easy connection to 
heat transfer medium source. 


The 


TURBULIZER’ 


The Turbulizer solves many dispersion problems in the 
chemical and food industries. Adjustable-pitch paddles, 
revolving at high speed, result in the combined action of 
turbulence, shear and impact providing intense disper- 
sion. These actions can be varied to obtain desired results 
on a specific material. 

A completely smooth inner surface with 1/16” clear- 
ance paddles, assures thorough mixing, eliminates material 
hang-up, leaves no dead pockets of unmixed material and 
provides a self-cleaning operation. 

In addition to the numerous features shown here, ad- 
vantages of the Turbulizer include better product uni- 
formity, increased production, plus lower labor, installa- 
tion and up-keep costs. 





Please send information on the Turbulizer 


NAME 


Write for 
complete 
details... 





TITLE 
COMPANY. 
ADDRESS. 








Mfg. Co. 





451 TAFT STREET NE « MINNEAPOLIS 13, MINNESOTA 


EQUIPMENT DESIGNED FOR BETTER PROCESSING 


CITY. 
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NEW EQUIPMENT... 


jacket. Ranging from 25 to 100 
hp., compressors can be bolted di- 
rectly to a good concrete floor or 
mounted on a relatively thin con- 
crete slab. 

Compressor cylinders are said 
to operate at conservative piston 
speeds to assure long operating 
life. Both high- and low-pressure 
cylinders, single-acting type, are 
individually removable. Four 
cylinder sizes cover the complete 
line. 

Fin and tube intercoolers have 
copper alloy core sections that can 
be easily removed for cleaning or 
replacement. An _ induction-type 
fan, belt-driven by the crankshaft, 
forces air through the cooler and 
over the cylinders. Compressor is 
available mounted on base with or 
without motor; and also without 
base and motor.—Clark Bros. Co., 
Olean, N. Y. 142C 


High-pressure valve 


O-Ring seal said to make new 
valve completely leakproof. 


A new high-pressure shutoff 
valve, featuring full-flow passage 
and O-ring sealing, is right-angle 
type for mounting convenience. 
Suitable for almost any gas or 
liquid service from 0-6,000 psi., it 
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Link-Belt Co., Chicago. 





The tank above is filled with waste space, every inch of which is put 
to work processing waste sewage. Named Bio-Pac, the compact unit is 
designed to serve industrial plants of 50 to 500 persons in locations where 
municipal sewage treatment is not provided. Said to be fully automatic, 
the Bio-Pac is a two stage, bio-filtration plant patterned on a treatment 
process commonly used in full-scale installations. Cost per capita ranges 
from $60 to $240, depending on size of unit used. Present design is 
not suited for industrial wastes, will handle only domestic sewage.— 


144A 





operates over the temperature 
range of —40 to +450 F. 

Seal design, said to give zero 
leakage at all pressures, engages 
a machined stem into a resilient 
O-ring. A _ spring-loaded sleeve 
follows the stem as it is with- 
drawn, enclosing the O-ring and 
protecting it against extrusion 
and cutting action of liquid flow. 
Gradual flow throttling is possible. 

Stainless steel construction is 
supplemented with various O-ring 
formulations. Valve is available 
with single inlet and outlet; or 
single inlet, double outlet; or 
double inlet, single outlet.—Circle 
Seal Products Co., Pasadena. 
Calif. 144B 





Fire-detection tube 


Electronic tube sees ultraviolet 
radiation, reports fire. 


Sensing a narrow band of ultra- 
violet radiation, prominent in 
flames but not in natural or arti- 
ficial light, a new electronic tube 
is the heart of a series of systems 
for fire, smoke and flame-out de- 
tection. The tube operates in the 
range from —75 to +400 F., can- 
not be triggered by infrared or 
cosmic radiation. 

As a fire-detection unit, the tube 
is faster acting than heat-acti- 
vated devices which must literally 
feel the heat of the flames before 
they sound the alarm or turn on 
the sprinkler. With proper cir- 
cuitry, the bulb not only can sound 
the alarm but also can activate 
sprinklers (and turn them off after 
the flames have subsided). 

Its operating principle is re- 
versed for flame-out applications, 
so that it signals when a flame is 


(continued on page 274) 
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Mm The Magnarator* is a metal or glass tube rotameter that clearly 


indicates flow rate and transmits a linear pneumatic output signal as well. 


But it is a true in-line, through-flow meter ...no nooks, crooks, crannies, or 


corners. Magnarators have no fear of the most troublesome liquids and 


gases. Even problem slurries flow directly through without hesitation. The 


motion balance transmitter is a design that has proved itself inherently 


accurate and dependable time and time again. And in the Magnarator it 


is at its very best. This is an outstanding companion to our present 


extension-type Magnabond* flow transmitter. 





*Tradename of Fischer & Porter Company 
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Hardly a process exists 

that would not benefit by the installation 

of several Magnarator instruments. 

Look about you and the right spots 

will surely jump to your attention. 

Liquid ranges: 1 to 100 gpm water equivalent. 
Gas: 4 to 400 scfm air. Details in 

Catalog 10A2150. Fischer & Porter Company, 
210 County Line Road, Warminster, Pa. 


- > 
FISCHER & PORTER COMPANY 


COMPLETE PROCESS INSTRUMENTATION 
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the better-built, more efficient 


air-gravity conveyor 


provides the answers to 


Dl am—loliel-mOxelah-salale 


How does AIR-FLOAT work? 


The dry material to be conveyed is fed on to a smooth, 
rigid, porous plate through which low pressure air 
continuously diffuses. Because the conveyor is in- 
clined about 6 to 8°, the aerated material flows 
by gravity. 

What distinguishes the KENNEDY AIR-FLOAT 
from other air-gravity conveyors? 

Primarily, the special porous plate. Also the casing 
is of heavier construction, flanged and channeled for 
greater rigidity. 


How is this special plate better than other porous 
media? 

The AIR-FLOAT porous plate has literally miilions 
of tiny pores through which the air diffuses uni- 
formly for thorough aeration of the conveyed material. 
The plate is thicker, stronger, temperature- and 
wear-resistant, and has a very smooth surface 
texture. 


How does this improve conveying? 


AIR-FLOAT has a much higher capacity than 
competitive air-gravity conveyors. Blind spots are 
eliminated and the angle of inclination is less critical. 


Q. 
A. 


Q. 
A. 


Q. 
A. 


The special porous plate 
is exclusive with 
KENNEDY AIR-FLOAT 

It is strong, resistant to 
abrasion and temperature 
and has a smooth surface 
texture 





Sections are ruggedly 
designed, formed on 
modern production 
equipment and com 
pletely assembled before 
shipment 


What about maintenance? 

The KENNEDY AIR-FLOAT is the nearest thing 
to a completely maintenance-free conveyor that has 
ever been devised. 


Can turns be made? 


Direction changes up to 45° are made with standard 
pieces. These can be combined for greater angles. 


Are accessories available? 

Yes. End and side discharge boxes, splitters, control 
gates, transitions, bin extractors and required blowers 
can be provided. 


Have KENNEDY AIR-FLOAT Conveyors been 
fully tested and proven? 

Yes. For more than 12 years AIR-FLOAT Conveyors 
have been successfully used in KENNEDY-designed 
cement and lime plants. With this background of 
experience, KENNEDY is now making AIR-FLOAT 
available to industry, mass producing it to sell at 
competitive prices. 


For more information on AIR-FLOAT, ask for Bulletin 58-K. 


KENNEDY VAN SAUN 


eeeeeeneeeoeeaeeeoeeeveeeeeeeeeeeeeeeeeeeeeesee ees eeeeeeeeeeeeee 


MANUFACTURING & ENGINEERING CORPORATION 
405 PARK AVENUE, NEW YORK 22,N.Y. + FACTORY: DANVILLE, PA. 
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Choose from 6 sizes. Same operating temperature range... same 
operating pressure range...same corrosion resistance... NEW 6- 
and 8-inch sizes meet the growing demands of the processing industries. 











Now! A complete size range of Fibercast 
Epoxy Pipe—including new 6’ and 8’ 


° handles a temperature range from 65° to 300° F. 
¢ withstands an operating pressure range up to 1200 psi. 
¢ pipe sizes from 2" to 8" 


Only Fibercast, with its unique 
reinforced epoxy resin construc- 
tion, can withstand sustained high 
pressures, high temperatures and 
extreme corrosive conditions more 
efficiently than any other pipe. 
Fibercast’s ability to competently 
handle 320 of 338 corrosive solu- 
tions is on record. And now Fiber- 
cast, in answer to more of the needs 
of industry, brings its proven value 
to larger size flow lines. 


Fibercast Tube and Pipe, rang- 
ing in size from 2” to 8", is not 
subject to cold flow or permanent 


FIBERCAST. 


COMPANY 


set. It is exceptionally easy to 
install, readily following ditch 
contours, saving many costly man- 
hours where other non-metallic 
pipes or coated metal pipes simply 
do not work effectively. 

The operating collapse strength 
of Fibercast is another major fac- 
tor in its wide-spread use. It has a 
proven capability of maintaining a 
collapse load of twice the rated col- 
lapse!* Moreover, Fibercast is 
much lighter than steel (less than 
4 its weight) and is correspond- 
ingly easier to handle, during both 
installation and maintenance. 

*An additional safety factor is that 

Fibercast, with its seamless woven 

glass fiber construction, cannot burst. 
Fibercast Fittings, of course, are 
also available for the new sizes. 
They represent the world’s most 
complete stock of standard sizes 


A DIVISION OF THE 


oungstown 


SHEET AND TUBE COMPANY 
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and types. And, as always, you 
can have couplings, or even com- 
plete piping systems, designed and 
made to order for your individual 
requirements. 














Get the full story on Fibercast’s 
cost-saving advantages to industry. 
Learn how it can help you solve 


your pipe and tube problems. Mail 


the coupon today. 


FIBERCAST COMPANY 

Box 727, Sand Springs, Okla. 
Please send me further information 
about Fibercast Tube and Pipe. .. 


esa 


Name 





Title 





Firm 





Type of Business 





Address 





City Zone State 








MEANS PRACTICAL EXPANDABILITY IN 


BALANCE WITH APPLICATION GROWTH 


Just as the organization chart of any enterprise 
provides the framework for dynamic growth 
and adaptation, so “organization chart” design 
provides the framework for. unparalleled 
expandability in the Bendix G-20 data process- 
ing system. This means that your G-20 can eco- 
nomically match, step by step, your expanding 
scientific or business computational workloads 
... without sacrificing system balance. e Key to 
the organization chart efficiency of the Bendix 
G-20 is the ability of the Central Processor to 
“delegate” routine data handling tasks to con- 
trol buffers, acting as “line supervisors.’”’ Thus 
freed, the Central Processor can make most 
efficient use of its high computation speed, its 
ability to schedule program priorities and 


direct accessory equipment assignments. e The 
ability to employ many control buffers gives 
new meaning to expandability in the Bendix 
G-20. Up to 70 input/output units can be 
directed by each of these “line supervisors.” 
The Bendix G-20 has a complete line of acces- 
sory equipment including keyboard, paper tape, 
punched cards, high speed line printers, and 
2 million word magnetic tape units. e Memory 
represents another dimension of G-20 expand- 
ability, ranging from 4,096 to 32,768 words. 
e Investigate the organization chart design of 
the Bendix G-20. See how it provides balanced, 
practical expandability...at a cost that assures 
unequalled data processing performance per 
dollar invested. e For detailed literature write: 


Bendix Computer Division 


DEPT. O-27 LOS ANGELES 45, CALIFORNIA 





Braided packing of 
new TEFLON TFE FIBER 


pays for itself in 8 days, saves $50.88 replacements costs 


_—_2 


In a centrifugal pump handling molten urea a TOTAL PACKING 

at 130°C., braided packing of new Du Pont ; 

“Teflon’’* TFE fiber impregnated at least COSTS AFTER 34 DAYS’ SERVICE 
35% by weight with “Teflon” TFE sus- 
pensoid, gave 34 days’ service, Previous 


packing of asbestos/graphite had to be re- “TEFLON” TFE FIBER asbestos/graphite 


placed 7 times during the same period. $13.92 $64.80 


Although the initial cost of the “Teflon” yy) 
fiber packing was higher, it paid for itself 


in 8 days—saved $50.88 in replacement 
costs; in a year savings should be $305.70! 
Tough, money-saving, “Teflon” fiber e 7 
gives you these unique properties: chem- REPACKINGS 
ical inertness—it withstands even boiling $56.70 
aqua regia; high strength— compressive - 
strength of 60,000 psi, tensile strength of 
50,000 psi; /ow coefficient of friction—0.02! 
—the lowest of any known solid! 
Here’s how packings of ‘‘Teflon’”’ fiber 
benefit you: (1) You can lengthen the life 
of valve and pump packings in your present 
process — have less machine downtime. (2) é INITIAL PACK 
There’s less shaft scoring than with standard : og $8.10 
packing. (3) You can save on repacking 4 ; : 
costs—in both special and standard types 
of service. 
“Teflon” is Du Pont’s registered trademark for ils TFE- For a free sample and more information about braided 
fluorocarbon fiber. packing of new Du Pont “Teflon” TFE fiber—its properties 


and applications—fill out, clip and mail the coupon below, 
DU PONT “TEFLON” 
E. I. du Pont de Nemours & Co. (Inc.} 
Textile Fibers Department, 31K1 Centre Road Building, Wilmington 98, Delaware 
TFE Fl BEE Please send me my free sample of braided fiber packing of Du Pont “Teflon” and new 


folder. I am interested in using this new packing material for. 


Name Position 
Address 


REG. U. 5. paT.OFF 
BETTER THINGS FOR BETTER LIVING 
.« THROUGH CHEMISTRY 
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“R-PaC Brong 


keep perfor 
like new 


STEMS MADE OF 


HIGH RESISTANCE CORADUR 


TO CORROSION 


IN 200 
AND 300 LB. 
CLASSES 


HAS REMOVABLE 
SEAT RINGS 


CHIEF 
ENGINEER 


£ #4 
J 


im 


“Valves, like any vital piece of plant equipment, must be kept in 
top working order at all times. And with R-P&C Bronze Gate 
and Globe Valves this is no problem, for these valves have 
renewable seat rings. Made of durable 500 Brinell Stainless 
Steel, or Copper Nickel, seat rings can be screwed in or out if 
replacement is necessary. Moreover, when servicing is required, 
the union bonnet permits fast, easy access to internal parts.”’ 


The stems of R-P&C Bronze Valves are made of special 
Aluminum Silicon Bronze (CORADUR) to afford high resistance to 
corrosion and seizure. Their full plug design makes them ideally 
suited for throttling in steam, water, oil and/or gas service. Air- 
cooled, cross-type handle gives added ease of operation. 

These features, and many others, are available with R-PaC 
Bronze Gate and Globe Valves in the 200 and 300 pound classes. 

Contact your R-P&C distributor for complete informa- 
tion about these valves as well as R-P&C’s complete line of 
electric furnace iron, cast steel, bar stock and forged steel valves. 


R-P aC Valve Division, American Chain & Cable Company, inc. 
Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn, 
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General Motors Research Laboratories has recently 
announced the application of a new transistor material 
...the cadmium sulphide crystal which offers several 
distinctive values over the single type atomic material. 
Its outstanding characteristic is that it is controllably 
sensitive to and affected by light and other radiations. 


CdS provides another interesting development where 
Sulphur is importantly in the picture... a development 
that may have far-reaching effects in the broad field 
of electronics. 
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TEXAS 


ulphur 


helps to ereate 


headline products 


Sulphur and its many derivatives, either directly 
or indirectly, have a part in the creation of count- 
less products, adding to the strength of our econ- 
omy. Our business is to produce Sulphur—molten 
as well as solid—and have it available in sufficient 
tonnages at several departure points to serve any 
plant in the United States or Canada. Supplement- 
ing this basic policy, we are developing centralized 


distribution centers for quicker service. 


GULF SULPHUR COMPANY 


75 East 45th St., New York 17, N. Y. 
811 Rusk Ave., Houston 2, Texas 


Sulphur Producing Unita: Newgulf, Texas + Spindletop , Texas * Moss Bluff, Texas + 
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Fannett, Texas « Worland, Wyoming « Okotoks, Alberta, Canada 
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“STANDARD” STYLES OR SPECIALLY 
FORMED AND FABRICATED 


TO DIFFICULT 
HEAT TRANSFER PROBLEMS 


Now you can apply the engineering, installation, opera- 
tional and maintenance advantages of PLATECOIL to 
more tank and process heating and cooling problems than 
ever before. Standard units with exclusive ‘““MULTI- 
ZONE” pass design for faster heat-up and temperature 
recovery or serpentine pass arrangement satisfy many 
requirements. These “standard” styles, available in a 
wide variety of sizes can be factory-fabricated into banks 
to fit the application. PLATECOIL can be formed and 
rolled to specified diameters or even fabricated to form 
tank walls. 

PLATECOIL provides a “‘packaged”’ answer to many 
heat transfer problems, avoiding costly engineering and 
fabricating of pipe coils. Units are easy to install and 
maintain—with simple connections, light weight, and 
streamlined surfaces. High heat transfer capacity permits 
compact, space-saving units. 

Both ‘‘standard” and specially built PLATECOIL are 
available in mild steel, stainless steel, Inconel, Monel, 
Ni-O-nel, Hastelloy B, C and F, Nickel and other 
weldable materials. Operating pressures up to 250 psig. 
Safety factor—5 to 1. Double embossed or one side flat. 
Complete engineering data and assistance available. 


Ask for Bulletin P61. 





ranter Manufacturing, inc. BL ATECOIL’ 


LANSING 9, MICHIGAN DIVISION 








November 14, 1960—CremicaL ENGINEERING 





Who cares about your 
Wire Cloth Fabrications? 
CAMBRIDGE does... 


that’s why you automatically get service 
with your order . . . whether you need 
dozens of midget strainers or a single 
giant-sized retaining screen. 

Careful, competent workmanship and 
constant inspection assure you of quality 
. .- - modern machinery and accurate 
scheduling assure you of prompt delivery. 
And, a Cambridge Field Engineer follows 
up your order to make sure our product 
is giving you the best possible service. 
Let us quote on your next order for wire 
cloth fabrications. We manufacture wire 
cloth from any metal or alloy— including 
titanium—in nine basic weaves. We'll 
work from your prints or draw up prints 
for your approval. Call your Cambridge 
Field Engineer . . . he’s listed in the yellow 
pages under “Wire Cloth’’. Or, write for 
FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. ss) 


Department G © Cambridae 11, Md. 
Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 


f A 
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SAVE TIME and EFFORT WITH 
MODERN FILTERS 


Just flip the lid 


--- WHAM... 
cake removed 


These rapid cleaning de- 
vices on INDUSTRIAL fil- 
ters offer tremendous 
advantages to the user 
through removal of, and 
subsequent disposing of 
waste materials or recovery 
of valuable solids. 


f 
ay 


== 7 For additional intormation 
/ write for Bulletin EP-100, 
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Ls 
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With VIBRA-SHOC or RECIPRO-SHOC, 
cleaning of your INDUSTRIAL filter is com- 
pleted in minutes. The above mentioned trade 
named devices are obtainable on INDUSTRI- 
AL’S TYPE 152 filters, as are such optional 
equipment as QUICK OPENING COVERS, 
LIQUID SHOC and AIR WASH, all designed 
with the efficiency you require for your partic- 
ular operation. All these mechanical aids work 
for you to realize a definite cost savings based 
on reduced downtime, for either continuous or 
batch type operation. These self-cleaning de- 
vices also eliminate the manual dirty work in 
handling any dry, wet or semi-solid material. 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5918 West Ogden Avenue, Chicago 50, Illinois 
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assembly line. Sticky, dull setting, higher solvency and 
Hinish picked up dirt... better odor...in short, 
smelled terrible. So/vesso Xy/lol! 


There was trouble onthe | | What you need is mya) 




















Constant research on “low odor” Esso Solvents 
enables ne deliver fresh, winless 

Solvents +rom modern, conveniently located 
qo senna Y 


AST 
pe." 
* 









































problems, contact our nearest Esso 


NOFCe! ¢ And tell ‘em Nosey sent yeu!) 








PETROLEUM SOLVENTS 


ESSO STANDARD, 


Division of Humble Oil & Refining Company 
15 West 5ist Street, New York 19,New York 











in Industry after Industry...“ESSO RESEARCH works wonders with oil” 
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Recording Unit 
for Variable 1 


Recording Unit 
for Variable 2 





Controlling Unit 
for Variable 1 


Back of Bailey Recorder, showing how four 
plug-in units may be added as needed. 





Key to “‘step-by-step” 


automation... 


Controlling Unit 
for Variable 2 


BAILEY RECORDERS 


with plug-in flexibility 


When you are pioneering a new process and don’t 
know all the answers, complete automation is sel- 
dom practical. The first step is to identify your 
variables and measure them. Nothing does this job 
better than a Bailey Recorder. One instrument can 
record any four variables that can be converted to 
electric or pneumatic signals. 

Then you will want to add controls and feed back 
your measurements. Here’s where the versatility of 
the Bailey Recorder comes into play. For the same 


Bailey instrument you use to record variables is 
designed to accommodate plug-in control units. 

When you use a Bailey Recorder, you can build 
your instrumentation along with your process. At 
the start, you use only the plug-in units for record- 
ing. Then you add plug-in controls as you see the 
need for them. 

For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, con- 
tact your local Bailey Engineer. 


CPiti-t 


Chemical and petroleum division 


BAILEY METER COMPANY 
1054 IVANHOE ROAD + CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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CUT FUEL BILLS 
20% 
WITH A 


LUUNGSTROM? 


AIR PREHEATER 


our biggest refinery operating 
xpense is the money you burn: fuel 
losts. You can chop fuel bills % witha 
jungstrom Air Preheater, and here’s 


ow: 

Your fuel bill drops about 1% for 
very 45-50°F you raise the tempera- 
ure of combustion air. Ljungstroms 
ow in service raise the air tempera- 
ure 1000°F or more — and the rest is 
imple arithmetic. With a Ljungstrom, 
our barrels of fuel do the work of 
ve. On fuel savings alone, one east- 
rn refinery came up with net savings 





| 
fi 


Cd ‘ 


f. 


The world’s largest fluid catalytic cracker at Esso’s Bayway Refinery is equipped with 
a new Ljungstrom Air Preheater. This picture shows the half-ton cold-end elements 


being installed in the Ljungstrom rotor. 


of $67,800 in the first year they used 
a Ljungstrom. 


SAME FUEL, MORE HEAT. Ljungstrom 
economy is flexible economy. If total 
throughput is more important to you 
than fuel savings, a Ljungstrom can 
help boost the capacity of a pipe still 
at least 10% a day, without any in- 
crease in fuel consumption. 


THESE ARE FACTS backed up by 25 years 
of Ljungstrom performance in refin- 
eries all over the world. But they’re 
not the only facts. To find out about 


Ljungstrom’s low-cost maintenance, 
easy inspection, in-service cleanabil- 
ity, space-saving compactness, call or 
write The Air Preheater Corporation 
for a free copy of a brochure called 
“The Ljungstrom Air Preheater for 
Process Equipment.” 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17, N.Y. 






































: i) Save Flange Costs! 
LJ Use Those You Have 


Fullport Stainless Steel us 
Flanged Ball Valve, Install Fullport Compression-Mounted 


MSS and ASA face . 
to face dimensions, Ball Valves in Seconds 
# 8002, y," through 
homey anlniaicie Fullport Compression-Mounted Ball Valves Model #8009 
slip between the flanges of your present piping system 
with a minimum of down time. These valves which have 
the largest turbulence free port openings of any ball 
Fullport Stoinless Stee! valves can handle corrosives and slurries with equal ease. 
Sicctend Bade Balt The positive slotted key drive in the ball eliminates ball 
Valve #8001, %” wear and ball wobble, pes ual flow in either direc- 
through 2”, 1000 PSI tion. You get the best features of a globe, gate and plug 
. old non shock 300 # valve in every Fullport Compression-Mounted Ball Valve 
@ 400°F. service. —at one low price. The Teflon seats, the extra dee 
stuffing box and the exclusive ‘‘V"’ ring pave whic 
eliminates troublesome ‘‘O"’ rings are Fullport extras for 
extra valve service and extra long life. The stem packing, 
if it should ever be required, can be replaced while the 
valve is in operation. 
Fullport Compression-Mounted Ball Valves are imme- 
diately available in stainless steel in sizes 4” through 
-. They test to 1000 psi cold non shock service and 
Stainless Steel Sanitary = 300 psi at 400° F. Through bolts for compression mount- 
r ing are supplied with each of these valves. 


Ball Valve #8207, 1” 
through 2”, 150 # @ a e For more information about this and other Cooper Alloy 


400°F. service. ' i corrosion resistant ball valves write for catalog #BVFA. 


coorer@anioy 


Corporation « Hillside, New Jersey 


— 











rE — 
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Molecular magic makes an old product better, a new product possible when you 


mix unagination with Alcoa Aluminas 


Industrial magic—the magic of molecular action—has made ALcoa® Aluminas one of today’s most rewarding product 
development materials. Ingredient, agent, reagent, catalyst or catalyst support, alumina in one of its varied types 
has sparked product and process development in industries ranging from ceramics to cosmetics, chemicals to paper, 
petroleum to rubber. The reason lies in the unique combination of physical, chemical, thermal and electrical properties 
which aluminas possess. And years of exploration have shown ALCcoA the intriguing ways in which basic alumina 
molecules may be rearranged to provide crystal structures with the precise balance of properties needed by the 
individual user. Now it is possible to tailor the many types and grades of alumina to the exact needs of a specific 
product or process. Our White Data Sheets detail the prop- 

erties of each grade and type of ALtcoa Alumina available ALCOA CHEAAICALS 
to speed your own product development activity. For a 

copy, write ALUMINUM ComMPANY oF America, 706-L Alcoa ALUMINUM COMPANY OF AMERICA 


Building, Pittsburgh 19, Pa. 
For finer products . . . let Alcoa add new dimension to your ereative thinking! 
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Larger 
GEARCHEM Pumps 


Eco GEARCHEM Pumps, formerly made 
only in % in. and % in. port sizes for 
capacities up to 3 gpm. and 10 gpm, re- 
spectively, are now available in the new 
900 Series with 1)4 in. ports and compa- 
rable higher capacities, greatly enlarging 
its range of service applications. 


Two models are available; either with 
threaded ports or with integrally cast 150 
lb. A.S.M.E. flanges, as illustrated. 


GEARCHEM 
PUMP 





Eco Pumps Serve Producers of Rare Biochemicals 
Used to Study the Chemistry of Life Itself 


Schwarz Biochemicals and Radiochemicals 
are known and used by medical and bio- 
chemical institutes throughout the free 


world 
Products of Yeast 


“About 20 years ago,” states Mr. David 
R. Schwarz, President of Schwarz Bio- 
Research, Inc., ‘‘we had the idea that 
biochemicals, produced by yeast, might be 
useful for investigation in biological and 
medical science, if we could learn how to 
extract and purify them economically. Our 
parent company, Schwarz Laboratories, 
Inc., with 80 years of experience as con- 
sultants to the brewing and food industry, 
furnished an ideal background for such 
a program, 


Stimulated by Biological Research 


“The rapid expansion in biological research 
throughout the world greatly extended our 
original plans. Today the Schwarz price 
list includes 250 products extracted from 
natural sources or synthesized. 


New Frontiers of Medicine 


“These included both deoxyribonucleic 
and ribonucleic acids and their derivatives, 
of which Schwarz are leading or exclusive 
producers, as well as tritium-bearing com- 
pounds which have made possible entirely 
new types of investigation into the chem- 
istry of nucleic acids and living cells. It is 
this research of today that leads to tomor- 
row’s new drugs and medicines.” 


Eco GEARCHEM Gear Pump of 316 stain- 
less steel with Teflon gears and bearings 
meters brewing water alkalinity corrective 
into 5 ret containers at neighboring 
plant of Schwarz Laboratories, Inc. Meter- 
ing is controlied by pump revolution org a 
and accuracy is maintained within + 1%. 


Eco CENTRI-CHEM Centrifugal Pump on 
portable skid alternates between several 
duties. Here it is pumping deionized water 
at Schwarz BioResearch, Inc. 


Eco Pumps Serve Exacting Needs 


Eco CENTRI-CHEM Centrifugal Pumps of 
Carpenter 20 stainless steel with Teflon and 
ceramic mechanical seals offer the ultimate 
in a chemically sterile, mechanically trouble- 
free pump. At Schwarz BioResearch, they 
are in such services as handling deionized 
water; pumping caustics (from the 3rd to 
the 5th floor of plant); recirculating slurries 
in scrubber of spray dryer, etc. 


These CENTRI-CHEM pumps have been in 
service for periods of from 10 months 
to more than two years with negligible 
downtime for repairs. 





ECO Products for Handling Corrosive and 
Hazardous Processing Fluids 


ALL-CHEM® Rotary Pumps PUMPMOBILE® Portable Pumping Units 


MINILAB® Rotary Pumps GEAR-VAC® Valves 
GEARCHEM® Gear Pumps CHEMICAL DISPENSING VALVES 


CENTRI-CHEM® Centrifugal Pumps Factory Mutual Approved 
Ask for literature on any or all of these ECO Products 


SUBMERSED Pump 


In such services as pumping out vessels 
under high vacuum, pumping high tem- 
perature materials, and pumping out of 
vacuum into atmosphere, this submersed 
GEARCHEM pumping unit eliminates prob- 
lems of shaft seal leakage, heat-traced 
plumbing, low NPSH, etc. 


ECO ENGINEERING COMPANY 














NEWARK 1, N.J. 


12 New York Avenue 





Microstructure of Ti-hardened 
A-286 showing Ti compound 
stringers in Air Melt (above) and 
absence of such stringers in 
Vacuum Melt (below). 


2256 


through A-LVacuum Melting Techniques 


What you can expect from A-L’s Consutrode; 
Invac, and Invacutrode steels and alloys. 


If you have really critical applications, you need A-L’s Consutrode, 
Invac, and Invacutrode steels and alloys, products of unique vacuum 
melting operations. These alloys provide a combination of improved 
metallurgical and mechanical properties. They give you the ultimate 
in complex high-temperature missile and aircraft superalloys . . . pro- 
vide the finest bearing steels, low alloy steels, stainless steels, tool 
steels . . . meet the most critical applications . . . withstand the worst 
service conditions. 

Here are a few of the specific advantages you get in A-L’s vacuum 
melted materials: 

Vv Higher mechanical properties—fatigue strength, transverse 
ductility, toughness 

Vv Improved cleanliness and decreased gas content 

V¥ Better hot and cold workability 

Vv Higher Reliability—Extended Life 

v Fewer Rejections—Decreased Part Cost 

A-L’s modern melting techniques can be applied to help solve your 
problems. And these vacuum melted steels are in regular production, 
available now in all commercial mill forms and sizes. 

For further information on A-L’s modern melting techniques and 
the advantages of Consutrode, Invac, and Invacutrode alloys, get 
the new booklet, ‘Modern Melting at Allegheny Ludlum.’ It's 
packed with engineering data. Ask your nearest A-L sales office for 
a copy, or write: Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pennsylvania. Address Dept. CE-11. 


y ALLEGHENY LUDLUM 


PIONEERING on the Horizons of Steel 
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Wrap up high temperature 
laboratory heating problems 


fast with new CAL-CORD* 


Here’s news from Glas-Col . . . a new, flexible 
cord developed especially for high temperature 
laboratory heating applications. It’s easy to use 
. . . aS flexible as an appliance cord . . . and de- 
livers uniform temperatures. Cal-Cord comes 
complete with cord and plug. There are no trou- 
blesome loose terminals on the ends. 


TWO SIZES—400°C and 600°C 





Medium “Cal-Cord'’’"— 400°C Specifications 

Catalog No. Length Wattage Price 
C-C 2 2-ft. 80W, 115V $ 6.50 
C-C 3 3-ft. 120W, 115V 9.00 
C-C 4 4-ft. 160W, 115V 11.00 
C-C 6 6-ft. 240W, 115V 15.00 
Made of glass fabric materials. Can be furnished for 
220V operation. 





Super ‘'Cal-Cord’’— 600°C Specifications 
Catalog No. Length Wattage Price 
SC-C 2 2-ft. 200W, 115V $ 8.00 
SC-C 3 3-ft. 300W, 115V 13.75 
SC-C 5 5-ft. 500W, 115V 18.00 
Made of quartz fabric materials. Can be furnished for 
220V operation. 





CAL-CORD TEMPERATURE CONTROL 

This Thermolyne Stepless Type 800 temperature 
controller, recently developed, is ideally suited 
for use with “‘Cal-Cords.”’ It’s a 115V unit. Maxi- 
mum amps: 13. Watts: 1500. Price $15.75. 


*Patent Pending 





Write for information on ‘'Cal-Cord” today! 


World’s largest manufacturer of heating mantles for laboratory, 
pilot plant, and chemical process heating applications, 
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Where expansion joint reliability really counts... YOU FIND ZALLEA 


Eighteen Zallea Expansion Joints pro- 
tect all the piping between compressor, 
reactor and turbine in General Electric’s 
Heat Transfer Reactor Experiment 
(HTRE). Sizes range from 18-in. to 
30-in. diam. Temperatures are 500 F and 
1500 F at 53 psig. 


Objectives of HTRE were to develop 
and test a complete aircraft nuclear 
power plant system, to determine oper- 
ating characteristics, and to verify the 
design of a direct-air-cycle nuclear pro- 
pulsion system. As in any research in- 


volving unknown quantities (in this case 
the heat source) a basic requirement for 
all system components was maximum 
reliability. The results of HTRE were 
successful. Objectives were accom- 
plished. The integrity and life of all 
system components were verified. 


This is another example of Zallea com- 
petence in the nuclear field. In fact, 
Zallea has provided the large majority of 
all the expansion joints used in atomic, 
nuclear and missile projects. Our work 
with almost every major engineering and 


manufacturing firm in these fields has 
given us an unequalled background of 
experience and engineering capacity. It 
can give you important savings in time 
and investigation when expansion is in- 
volved in piping systems or tanks. 


Write for Catalog 56, which contains 
complete and comprehensive engineer- 
ing data for Expansion Joints from 3-in. 
to 50-ft. diam., pressures to 3600 psi, 
temperatures to 1600 F. 

ZALLEA BROTHERS, Taylor and Locust 
Streets, Wilmington 99, Delaware. 


FOR MAXIMUM RELIABILITY 


WORLD’S LARGEST MANUFACTURERS OF EXPANSION JOINTS 
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News from 


National Carbon Company 


Division of Union Carbide Corporation - 270 Park Avenue, New York 17, New York 
In Canada: Union Carbide Canada Limited, Toronto 








National Carbon Design 
Engineers expand your 
engineering force 


J. L. MILLER 

Design Engineer 
Mr. Miller graduated from Yale Uni- 
versity with a B.S. in Chemical Engi- 
neering and joined National Carbon 
Company in 1948. 

Since then, Mr. Miller has worked 
on applications of carbon, graphite 
and “Karbate” impervious graphite 
materials in corrosive services both in 
the field and in the laboratory. He has 
been particularly active in application 
engineering and development of 
graphite anodes for impressed current 
cathodic protection. 





SAVINGS ON MAINTENANCE COSTS 


Two typical reports show trouble- 
free service with “Karbate” imper- 
vious graphite pumps in chemically 
cleaning equipment. 

A petroleum company using a 
Type F centrifugal pump on its 
portable equipment cleaning rig 
reports, “We are very pleased with 
the performance of this equipment 
and would not hesitate to recom- 
mend its use to others for cleaning 
operations.” 

A chemical equipment cleaning 
company uses Type F centrifugal 
pumps for transferring muriatic 
acid from tank cars to storage tanks 
and from these tanks to trucks. 
‘“‘Karbate” impervious graphite 
pumps were installed here after 
attempts to move the acid by 
other methods were unsatisfactory. 
Maintenance on other corrosion- 
resistance lined pumps proved too 
costly. Twelve “Karbate” imper- 
vious graphite pumps, one to each 
station, are handling this opera- 
tion with virtually no maintenance. 
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“KARBATE” EQUIPMENT USERS 
REALIZE MANY SAVINGS! 


Users of “Karbate” Impervious Graphite Equipment Report 
Savings in Recovered Product ...on Long Equipment Life... 
and on Maintenance Free Operations. 


‘3 


A 20” “Karbate” Impervious Graphite Entrainment Separator in an Acid Vapor Line. 


SAVINGS IN RECOVERED PRODUCT 
After installing a 20” “Karbate” 
impervious graphite Type MV en- 
trainment separator on a spin bath 
evaporator, a major rayon producer 
recovered chemicals valued at ap- 
proximately $2800 a year. These 


savings paid the equipment cost in 
roughly a year. 

Based on the proved efficiency 
and savings in this installation, this 
company has purchased eleven 
additional units for use throughout 
its operations. 








( 


SAVINGS GN LONG EQUIPMENT LIFE 
In $951, a large pharmaceutical 
producer installed 10 “Karbate” 
Series 240A shell and tube heat 
exchangers to cool an organic slurry 
containing HCl. These exchangers 
have been in service for nine years, 
and are operating today with mini- 
mum maintenance. 

Each exchanger has twenty-four 
742’ long tubes, %” LD. x 1%” 
O.D. and operates as a single pass 
unit. 


10 “Karbate” Series 240A Heat Exchangers 
cool an organic slurry containing HCI. 


“National’’, “‘Union Carbide’, ‘‘N’’ and Shield Device 


and “‘Karbate”’ are registered trade-marks for products of 


NATIONAL CARBON COMPANY 


UNION 
CARBIDE 
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CHEMICAL PLANTS FROM SCRATCH 


For many of the world’s leading chemical and 
petrochemical firms, the Kellogg method of 
executing a capital investment in new plants 
and plant expansions has proved the sound- 
est way to minimize expenditure. 

This economic route to newchemical plants 
consists of coordinating and controlling all 
phases of engineering, procurement, and 
construction under an internationally inte- 
grated management. It is founded on close 
teamwork among all Kellogg operations at 
home and abroad... and with client engi- 
neering staffs. 


Kellogg’s method has improved process 
and plant engineering . . . saved money in 
procuring materials and equipment. . . in- 
creased labor productivity . . . expedited 
erection . . . achieved the earliest possible 
on-stream dates . . . and stayed within pre- 
determined costs. The result is the plant 
which achieves the optimum balance of in- 
vestment and operating costs. 

Working with clients on this basis, Kellogg 
has been responsible for a variety of chemi- 
cal plants throughout the world. In the 
United States, current projects include: a 











UR 


LU 





380,000,000 Ib./yr. ethylene plant in Texas; 
an 18,000,000 Ib./yr. epichlorohydrin plant 
in New Jersey; a 300 ton/day ammonia plant 
in Missouri; a 200 ton/day urea plant in 
Delaware. 


If you are planning to build new processing 
facilities in the U.S. or overseas, Kellogg 
would be glad to show you how its engineer- 
ing teamwork could work to your company’s 
advantage. Please address inquiries to The 
M. W. Kellogg Company, 711 Third Avenue, 
New York 17, N.Y. 


THE M. W. KELLOGG COMPANY / A Subsidiary of Pullman Incorporated 


Offices of other Kellogg companies are in Toronto, London, Paris, Rio de Janeiro, Caracas, Buenos Aires 
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arpenter™ 


or your nearest authorized 
Carpenter distributor 


: Stor BI-METALLIC TUBING 


Carpenter Bi-Metallic Tubing is the single answer to dual 
corrosion problems in heat exchangers and condensers. Simul- 
taneously it provides effective resistance to two different types 
of corrosive attack on tubing O.D. and I.D. surfaces. It is 
ideally suited for retubing existing heat exchangers, condensers 
and other heat transfer equipment where tubing of a single 
material throughout will not satisfactorily meet dissimilar 
corrosive conditions on the shell and tube sides. 


It consists of full-finished stainless tubing mechanically bonded 
to the entire ID. or O.D. surface of carbon, brass, copper, 
stainless or other alloy tubing to form a single unified tubular 
structure. A full range of heat exchanger sizes, gauges and 
lengths is available. Tube ends can be fitted with ferrules of 
the same metal as the inside tube for installation in tube 
sheets. Ask for Bulletin BMT. 


tor INTEGRAL-FINNED TUBING 


Stainless and High Alloy Analyses 


EGO DAES 88 ROHS ADEE OOS SOME MON DTD ROTTER RRS LORD EL OD Fit rE HOE ERE RTD T wie VE Fer Ee 


CEE ee etme ertran comranres 


Carpenter-Manufactured Integral-Finned Tubing offers 
significant operating and design advantages for heat transfer 
equipment operated in corrosive service conditions. It is a 
practical and economical means of increasing the effective 
capacities of existing plain-tube units. An appreciable reduc- 
tion in the overall size of new heat transfer units is possible 
with Carpenter Integral-Finned Tubing, with resultant savings 
in materials and space. 

Approximately 214 times greater external heat transfer area 
than plain tubing is obtained with Carpenter Integral-Finned 
Tubing. It is equally suitable for straight-tube and U-tube 
bundles, coils and other tubular arrangements needed for 
heating or cooling functions. 


Produced from plain-surface full-finished stainless steel tubing 
of heat exchanger quality, Carpenter Integral-Finned Tubing 
has 16 fins per inch of length with standard height of 0.0575”. 
Diameter of finned portion is 0” to 0.025” less than the 
diameter of the unfinned portions. Continuous or spaced 
finned sections can be supplied. 


Lengths up to 25 feet are available in sizes, gauges and 
analyses generally required for heat transfer equipment. Send 
for Bulletin IFT. 


Call nearest Carpenter office or distributor for quotations 
and delivery on Bi-Metallic and Integral-Finned Tubing, 
and for technical help with their application to fit your needs. 


The Carpenter Steel Company, Alloy Tube Division, Union, N.J. 


your master key 
to cost-saving 
corrosion control 


Stainless Tubing & Pipe 
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from Yarnall-Waring Company, Philadelphia 18, Pa. 
BRANCH OFFICES IN 19 UNITED STATES CITIES + SALES REPRESENTATIVES THROUGHOUT THE 
WORLD » STEAM TRAPS STOCKED AND SOLD BY 270 LOCAL INDUSTRIAL DISTRIBUTORS 


THIS STEAM TRAP WILL 
DISCHARGE 25,500 LBS. OF 


CONDENSATE PER HOUR 


This is a typical installation of a Yarway Series 40 
Impulse Steam Trap—a trap designed specifically to 
gobble up extra heavy condensate loads. 

The trap is a No. 48, 214” size, and is installed on 
a suction heater connected with an 86,000 barrel 
tank containing fuel oil at .a storage terminal. The 
operating pressure is 13 psi. At this pressure the trap 
has a capacity of 25,500 lbs. continuous discharge of 
condensate per hour. 

At operating pressure of 100 psi, the trap’s capac- 
ity is 62,000 lbs. per hour. 








CAPACITY—PLUS 


Capacity isn’t the whole story on Yarway Series 40 
nine ee Steam Traps. Like all Yarway Impulse Traps, they 


ge 
LP. Ba 


> igo fae . offer advantages like: quick heat-up, even tempera- 
es, tures, small size, good for all pressures, non-freezing. 
Series 40 traps also feature high temperature dis- 
charge characteristics, excellent low pressure opera- 
tion, no airbinding, operation against back pressures 
up to 40%, and stainless steel construction. 
You can get Yarway’s latest steam trap Bulletin 
T-1743, or arrange for a free 60-day trial of a Yarway 
Impulse Trap, by writing to Yarnall-Waring Com- 
pany or contacting your local Industrial Distributor. 




















YARWAY OFFERS IMPULSE STEAM TRAPS 
FOR THESE SPECIFIC OPERATING CONDITIONS 


EXTRA HEAVY LIGHT 
CONDENSATE CONDENSATE 
LOADS 


AVERAGE 
CONDENSATE 


Yarway 14” No. 40 Impulse Steam Trap (shown actual 
size). Also available in 4%”, 114”, 2” and 214” sizes. 


Series 60 Series 40 


| 
I 
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At new Dewey & Aimy latex plant, piping into storage tanks has plastic-lined Grinnell-Saunders Valves with neoprene diaphragms. 


At Dewey & Almy plant... 


Grinnell-Saunders Diaphragm Valves guard 
against plugging, corrosion, contamination 


The new Owensboro, Kentucky plant 
of Dewey and Almy Chemical Division, 
W. R. Grace & Co., makes polyvinyl 
acetate emulsions and butadiene- 
styrene co-polymers for adhesives, 
paper coatings, emulsion paints and 
other products. 

These co-polymers present several 
manufacturing problems: build-up of 
obstructions that plug lines, high vis- 
cosity that needs wide-open lines, easy 
hardening by the air. 

Selected to handle this tough job: 
Grinnell-Saunders Diaphragm Valves. 
These rugged valves have a diaphragm 
that lifts high for streamline flow; 


seals tight for positive closure. Bonnet 
mechanism is completely isolated from 
material in the line by the diaphragm to 
prevent corrosion and contamination. 
What’s more, Grinnell-Saunders Dia- 
phragm Valves give smooth passage of 
material . . . eliminate trapping of 
solids, reduce frictional resistance. You 
can choose from a number of body, 
lining and diaphragm materials. 
Find out how Grinnell-Saunders 
Diaphragm Valves 
can help your in- 
stallation. Write 
Grinnell Company, 
Providence 1, R. I. 


Grinnell-Saunders Valves with stainless 
steel bodies and teflon diaphragms were 
specified for the reflex lines of this co- 
polymer reactor. 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


¢ BRANCH WAREHOUSES AND DISTRIBUTORS FROM COAST TO COAST 


GRINNELL COMPANY, PROVIDENCE 1, R. 1. 
PIPE HANGERS * 


PIPE FITTINGS * VALVES « 
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PREFABRICATED PIPING * UNIT HEATERS * PIPING SPECIALTIES 
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BRIHF'S 


oxalic acid 


phosphoric anhydride 


chlorine chemistry 


WE GET FAN MAIL 


Manufacturers are more likely to get 
complaints than compliments and, in 
most companies, are set up to handle 
them as delicately and expeditiously as 
possible. But no one seems to have a 
setup for the routine handling of com- 
plimentary letters. So, when customers 
write in to compliment us on the uni- 
formity of particle size and quality of 
our oxalic acid, all we can do is be 
pleased about it. This at least affords an 
opportunity to stress the point that we 
take a lot of pains to keep sulfates low 
(to a typical 150 to 300 ppm). We make 
oxalic acid in two crystal sizes, numbers 
2 and 3 fine, and as non-dusting as pos- 
sible. It assays at 99.8% min. Ask for 
Data Sheet No. 789, covering proper- 
ties and uses of oxalic acid. 


P20; INVADES 
THE WORLD OF THE ATOM 


There’s a relatively new process being 
used to recover uranium oxide from 
crude ores. It substitutes solvent extrac- 
tion for the older phosphate precipita- 
tion method and not only gets more 
uranium from the ore but does it more 
cheaply, permitting more automation, 
too. The solvent employed is dodecyl 
phosphoric acid made from Hooker 
phosphoric anhydride (pentoxide). Ad- 
vantages for the new process include 
low first cost for solvent, re-use of sol- 
vent, low solubility of solvent in aque- 
ous phase, high concentration ratio, 
low over-all chemical costs. Hooker 
P.O; assays typically 98% minimum. 
Contaminants such as Fe, Pb and Cl 
are maintained at a 2 ppm max. Fluo- 
rine is no greater than 3 ppm. Arsenic 
is no higher than 50 ppm, and sulfate 
is completely absent. Write for Data 
Sheet No. 802. 


BECAUSE WE’RE MAJOR 
CHLORINE PRODUCERS 


We’ve learned a great deal about han- 
dling and using chlorine in the fifty- 
seven years we’ve been making it. A 
great deal of chlorine is used in our 
captive processes for ‘such things as 
chlorobenzenes, chlorotoluene com- 
pounds and similar products. But we 
sell much more than we use ourselves, 
which is one reason why we publish 
safety charts and technical manuals 
and go to great lengths to help cus- 
tomers use chlorine safely as well as 
effectively. When you get right down 
to it, almost anything worth knowing 
about the handling and uses of chlorine 
can be learned from Hooker. We can 
ship from several points in cylinders, 
ton containers, or railway tank cars. 
Try us and see how well we can serve 
you. 


—--~-----------------~--4 


For more information, check here and mail with name, title and company 


address: 


() Oxalic acid data sheet 
1] Phosphoric anhydride data sheet 


C) Chlorine manual 


HOOKER CHEMICAL CORPORATION 


411 Forty-seventh Street, Niagara Falls, New York 


HOOKER 





Sales Offices: Buffalo Chicago Detroit Los Angeles New York 
Worcester, Mass. 
In Canada: Hooker Chemicals Limited, North Vancouver, B. C. 


Niagara Falls Philadelphia Tacoma 
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Modern Aloyco casting operations 
pay off for customers! 


As the world’s leading specialist in the manufacture of Stainless Steel Valves, 

Aloyco constantly seeks new techniques, new equipment and new ideas for im- Longer Lasting 

proving product uniformity and quality. Close integration between sales, engi- 

neering, foundry and all phases of manufacturing result in better control of ALOYC i 

quality, prompt deliveries, and more flexible customer service. VALVES 
Aloyco combines over 30 years of specialized experience with the most ad- “ : 

vanced equipment for putting that experience to work on your corrosion prob- os Conaosive Se 

lems. Technically qualified Aloyco men are available throughout the country to 

help you. Alloy Steel Products Co., Inc., 1301 West Elizabeth Ave., Linden, N.J. 


0.16 


ALLOY STEEL PRODUCTS COMPANY 


Boston + New York « Wilmington « Atlanta « Birmingham « Baton Rouge « Buffalo « Pittsburgh * Chicago « St. Louis « San Francisco « Los Angeles « Seattle A 


Part of Aloyco’s foundry facilities include modern shell moulding tech- _ inspection and dye penetrant testing are part of a comprehensive and rigid 
niques which permit unusually high dimensional accuracy. Radiographic _ contro! program that assures castings of highest quality and uniformity. 
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FOAMGL AS? Insulation works 
for GENERAL AMERICAN 


Transportation Corporation 


EVIDENCS®: In 1955, the world’s two largest styrene 
storage tanks were constructed on the Houston Ship 
Canal at Pasadena, Texas, by the Tank Storage Ter- 
minals Division of General American Transportation. A 
constant 50 to 60°F inside the tanks is required to prevent 
the loss of the styrene through solidification. Despite the 
heat and humidity of the Gulf Coast, a two-inch jacket 
of FOAMGLAS Insulation has proven an accurate 
temperature control. 

FOAMGLAS is impervious to moisture, thus main- 
tains constant insulating value. The insulation jacket 
eliminates tank corrosion. Even an acid atmosphere from 
neighboring chemical storage tanks doesn’t penetrate 


FOAMGLAS. And FOAMGLAS is incombustible— 
another benefit important to General American. . 

The choice of FOAMGLAS insulation for these huge 
tanks was no accident. General American has used it 
successfully on caustic soda tanks in New Jersey, on 
steam lines in Chicago and in other applications at 
Pasadena. They knew the low-cost, easy installation 
and long-life features of FOAMGLAS. 

Write for free copies of the General American Fact 
Sheet and our new Industrial Insulation Catalog: Pitts- 
burgh Corning Corporation, Department H-110, One 
Gateway Center, Pittsburgh 22, Pa. In Canada: 3333 
Cavendish Blvd., Montreal, Quebec. 


Pittsburgh Corning has a complete line of accessories for use with FOAMGLAS. Write for Data Sheets. 
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TURBULAIRE-DOYLE 
SCRUBBERS 


GIVE YOU JET-ACTION GAS-CLEANING 








The Turbulaire-Doyle Scrubber is unique in its high collec- 
tion efficiencies and low maintenance requirements because it 
incorporates a jet-action design that assures a far more thor- 
ough scrubbing action—yet requires no complex mechanical 
systems that boost maintenance and repair costs. 


THE JET-CONE MAKES THE DIFFERENCE! 


This Jet-Cone in the throat of each Turbulaire- 
Doyle inlet tube causes a sharp increase in the 
velocity of the incoming gases—the velocity reach- 
ing maximum at the point where the dirt-laden 
gases impinge upon the scrubbing liquid. 


RESULT: unusually deep penetration of gases into 
the scrubbing fluid for more complete cleansing of all 
suspended particles—even those in the fume range. 





Yet there are no moving parts — nothing to require 


frequent repair or replacement! . 


“< 


$ 


4a onl 


Com 
ammenboe 


e poses ho EFFICIENCIES 
e 
* FINE PARTICLE CoLLecTion > “2"8*- 
even fume-range Particles 
* LOW LIQUID-TO-Gas Ratio 
only 1 to 5 GPM/1000 CFM 
* NEGLIGIBLE MAINTENANCE 
ovin 
a g no “plugging” « pote Ia i be 
. | * NO CORROSION PROBLEMS 
ILLUSTRATED ABOVE: Two-stage rubber-covered units remove dust and fume corrosi eae fing matics its 
from gases at wet process phosphoric acid plant. Capacity: 64,000 CFM. psig oedagsees tae 


Send for Descriptive Bulletins 





WESTERN 


PRECIPITATION 


DIVISION OF JOY MANUFACTURING COMPANY 


1000 WEST 9TH STREET, LOS ANGELES 54. CALIFORNIA 
NEW YORK 17 «CHICAGO 2. PITTSBURGH 2+ATLANTA 5+SAN FRANCISCO 4 
IN CANADA: 8285 MOUNTAIN SIGHTS AVENUE, MONTREAL, P. Q. 


Cottrell Multicione Therm-0-Flex Dualaire Turbulaire-Doyle Joy Microdyne Combination Holo-Flite Hi-Turbiant 
Precipitators Dust Collectors Hi-Temp Filters Reverse-Jet Filters Scrubbers Scrubbers Units Processors Heaters 
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PROBLEM-SOLVER 


There are three basic reasons why this brand 
has been stamped on so many successful 
projects recently. 

REASON NO. 1—Platinum Metals have a 
superior combination of properties . . . re- 
sistance to high temperatures, exceptional 
corrosion resistance, catalytic action. 
REASON NO. 2—Platinum Metals perform 
and continue to serve—often where no other 
materials can endure. 

REASON NO. 3—Platinum Metals are 
cheaper than you think, because of their high 
recovery rate. 

We make Platinum Metals in all shapes 
and forms. . . sheet, strip, foil, wire, tubing, 
gauze, salts and chemicals. And we operate 
complete catalyst and scrap recovery units. 


Clads and composites also available in many 
forms. 


Bulletin No. P-6 tells our story. Write 
for it. 


J.BISHOP a CO. platinum works / 60 KING STREET, MALVERN, PENNSYLVANIA 
a JOHNSON MATTHEY ASSOCIATE PHONE: NIAGARA 42-3100 


“*METALS FOR PRECISION AND PERFORMANCE" 
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Polycarbonate 
Production 


seers ereee 





Bisphenol-A 





> 


Phosgene 


Phosge 


PHOSGENE 
VAPORIZER 


Seeeeevces EPCS ESEESESOSE SESE SORES EEE EEEE 


f N. P. CHOPEY 


% Assistant Editor 


Process building is focal point of plant operation. Polymer is produced here, 
finished in nearby building. Towers in foreground recover pyridine, solvents. 


(CH3)2C(C,H4,OH)>, + COCI, ————-» HCl + 7 OC,H,C(CH;) 2 Hae 
Bisphenol-A Phosgene Polycarbonate unit oO 


eeeeeeeeeeeeeeeeee eeeeeereee 


Unfold Flowsheet™ 


Seeeeeeeeeeeeeere WHEE EEE HE SEER HSE EEE EEEDESS 


Making Polycarbonates: A First Look 


General Electric Co. takes most of the wraps off its new 
polycarbonate resins plant in this exclusive report on commercial 


production of the promising newcomer plastics. 


Polycarbonate resins took another big step toward expansion to much higher levels as demand rises. 
established commercial status in the plastics field GE’s plant startup is among the latest in a 
a few weeks ago, when General Electric Co. made _ series of news items about the resins, dating back 
the first full-scale production run of the promising to an announcement around 1957 that GE and the 
new resins at its recently completed Mt. Vernon, German firm, Farbenfabriken Bayer, had inde- 
Ind., plant. Climaxing an outlay of $11 million for pendently come up with commercially promising 
research, development and facilities, the installa- polycarbonate developments. The two firms 
tion is geared to make 5 million lb./yr. of these executed a cross-licensing agreement on antic- 
carbonate-linked polymers—and is capable of quick ipated U.S. patents and proceeded separately 


NOVEMBER 14, 1960 © CHEMICAL ENGINEERING ® PAGES 174-177 





COCOOOOOEEOEEEEEEE SESE SE SOEOSERESEEEESEESOSSOOSOOS OS SESSHEOSHSHSHHSSOSSSHOHOSOHHOOHHSHHHH EHO ESTOFELY He 
Organic 
Wash antisolve:: 


POLYMERIZATION i at 


REACTOR 





DECANTER polymer 


Pyridine solution at Polycarbor 


slu rry 
Solvent #1, 
: 3 


PRECIPITAT 
ae TANK 








Pol Pyridine 
at » hydrochloride 
Ss solution 


COCO STOO SESE ESEEESESEHEHEEHEEESEEESHEEFOEHESHSSESSEHESSTHESETHEHHHTHEHHEHEEE 

















PHM ESH CTH HEHEHE SETHE EEBEEEE 


Solvent 


- « ——£ 
= = 














<<. 
—— 


Pyridine ie 


Pyridine Recovery ~~ Solvent 
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toward commercialization of the new polymers. in which the linking elements are carbonate 
Both reached fully commercial status in the radicals (see formula, in box). And, in addition to 
U.S. this summer—GE at Mt. Vernon, and Bayer boasting a long list of desirable properties they 
through its American subsidiary, Mobay Chemical can be fabricated by just about all techniques used 
Co., which went on stream with a polycarbonates in plastics technology today. 
unit of undisclosed capacity in June at New Mar- Outstanding properties that GE cites for its 
tinsville, W. Va. polycarbonates, which are marketed under the 
GE and Mobay are the only firms commer- Lexan tradename, include high impact strength, 
cially producing polycarbonates in the U.S. today. good heat resistance, exceptional dimensional sta- 
But, plastics observers say that virtually every bility and good electrical properties. Too, the resins 
large company in the polymers field is interested. are transparent, boast low water absorption, are 
The interest seems amply justified, because GE noncorrosive, nontoxic, stain-resistant and self- 
predicts a U.S. polycarbonates demand of 30-50 extinguishing. They exhibit strength over a wide 
million lb./yr. by 1965, and 75-100 million lb./yr. temperature range: —60 to 270 F. 
by 1970. These and other features indicate a bright 
> What They Are—Why all the excitment about future for polycarbonates, in applications that can 
polycarbonates? First, they represent a new poly- make good use of the resins’ qualities. Working 
mer structure, being the first thermoplastic resins with semicommercial-scale production from its 
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lities at Pittsfield, Mass., GE has already come 
yith some 300 uses during market development, 
ring from dentures to tank-turret ball bear- 
Included are applications for business 
hines, appliances, electronics and communica- 
s equipment, aircraft and military items, and 
y other use areas. The polycarbonates promise 
eplace metals in some applications. 

pwn the Road—All this is just a beginning, GE 
esmen believe as they look toward the future. 
y point out the many substitution positions 
ilable on the monomer’s molecular formula, and 
ision the current resin as just the basis for an 
tual large family of products. And although 
t present applications involve molded pieces, 
company sees product forms such as films, 
tomers, fluids and maybe even fibers as likely 
he long-range polycarbonates picture. 
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GE looks optimistically on the factor of costs, 
as well. Current polycarbonate price per pound is 
around $1.50; the company hopes to work this 
figure down to $0.90-1.20 by 1962, and to $0.60-0.85 
by 1965 if the expected market develops. 
> How They’re Made—Two basic routes have been 
mentioned in chemical literature for polycarbonate 
synthesis: ester exchange between a carbonate 
diester and a dihydroxy aromatic compound, or 
phosgenation of a dihydroxy aromatic. GE uses 
the latter at Mt. Vernon, makes resin by reacting 
bisphenol-A with phosgene in a system that also 
contains pyridine and an undisclosed solvent 
(see reaction, in box). Pyridine permits removal 
of byproduct hydrochloric acid; the solvent serves 
as carrier to maintain the process stream a fluid. 

The Mt. Vernon plant was designed and engi- 
neered by Crawford & Russell, Inc., Stamford, 
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mn. Its over-all operation includes the poly- 
rization reaction, removal of hydrochloric acid 
pyridine hydrochloride, separation of the resin 
d treatment of the pyridine and process solvents 
r reuse. The resin is finished for sale by blending 
th coloring agents, followed by extrusion and 
lletizing. Molecular weight of the product is 
out 18,000, and the pellets are available in 14 
ors. 

GE developed its process at Pittsfield, but 
‘orporated a few undisclosed modifications in 
iling the operation up for use at Mt. Vernon. 
incipal ones involve the separation of pyridine 
drochloride and subsequently the polymer from 
2 main process stream. Too, the company won’t 
veal some of the processing agents it uses, such 
the solvent mentioned above. 
»olymerize—Bisphenol-A is weighed out and fed 
an agitated, jacketed polymerization vessel, 
yether with pyridine and solvent. Phosgene is 
porized in a still, then bubbled through the 
iction mixture. GE currently buys the phosgene 
uses at Mt. Vernon, plans to begin producing it 
site early next year. 

Phosgene and bisphenol react to form the 
yearbonate monomer, which in turn polymer- 
s. Reacting mixture is kept under 104 F.; 
idence time in the vessel is 1-3 hr. Reaction can 
controlled through any of several variables, 
luding residence time, temperature and propor- 
ns of the components introduced. Component 
rity also has great effect on the reaction. 

Reacted mixture, consisting of the polymer, 
ridine hydrochloride and unreacted pyridine in 
vent, is fed through polyethylene pipe to water- 
sh tanks. Wash water and hydrochloric acid are 
ded here, the acid reacting with residual pyri- 
ie. More solvent may also be introduced at this 
we, to lower the viscosity of the mixture. 
-urify—Next step is removal of water and pyri- 
ie hydrochloride. GE won’t disclose the equip- 
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ment used for this purpose at Mt. Vernon, but 
reveals that decantation was used at Pittsfield. 
Aqueous phase goes to pyridine recovery ; solvent 
phase, containing the dissolved polymer, goes to an 
agitated precipitation tank. 

Here the polymer is dropped out by addition 
of an organic “antisolvent” that forms a solution 
with the carrier solvent but causes the polymer to 
precipitate. Precipitation occurs almost instan- 
taneously. 

Resulting slurry goes to another separation 
step. GE experimented with several types of equip- 
ment for this separation at Pittsfield, including the 
rotary filter shown above. Separated polymer goes 
to a dryer, where hot air removes remaining 
solvent. Polymer leaves the dryer as a powder, is 
sent to a nearby building for blending, extrusion 
and pelletizing. 
> Recovery Systems—Aqueous pyridine hydro- 
chloride solution, removed before polymer precipi- 
tation, is combined with caustic solution in a mix 
tank, thus permitting removal of chloride ions as 
sodium chloride. First, however, the stream goes 
from the mix tank to a column where steam strips 
out any solvent present. 

Stripped solution goes to an azeotropic-dis- 
tillation column. Sodium chloride solution is 
removed as bottoms and discarded. Overhead 
stream is an azeotrope consisting of about 43% 
water, 57% pyridine. 

The azeotrope is condensed, then combined 
with an undisclosed breaking agent. Mixture goes 
to a pyridine distillation column where water-free 
pyridine is removed overhead. Bottoms are treated 
to recover the breaking agent. 

Recovery of the carrier solvent and the anti- 
solvent, which are removed as a mixture after 
polymer precipitation, is a straightforward 
process. Mixture goes to a distillation column; 
solvent leaves overhead and the antisolvent is 
recovered as bottoms. 
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ished site will look like this when landscaping is completed. GE can quadruple capacity without buying more land. 
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INSTALLATION 
AND LONG SERVICE LIFE 


SPECIFY 


B&W Job-Matched 


With B&W LECTROSONIC you get... 
@ an electric-resistance-welded carbon steel heat ex- 
changer tube manufactured to ASTM-ASME standards 
under a rigid system of quality control and proven by 
five years of extensive field service 
@ a dimensionally accurate heat exchanger tube that fits 
properly into tube sheets and threads easily through 
baffles 
@ a welded tube with a new concept of quality, designed 
specifically for economical long life in heat exchangers 


B&W Job-Matched LECTROSONIC Heat Exchanger 
Tubing is available through a nationwide network of 
district sales offices and Steel Service Centers. And remem- 
ber—matching tubes to jobs assures you the right tube, 
in the right quantity, at the right time. For more informa- 
tion, call your local B&W District 
Sales Office, or write for Bulletin > \ 
‘1-431. The Babcock & Wilcox Com- id 

pany, Tubular Products Division, Ws, 
Beaver Falls, Pennsylvania. ' 


THE BABCOCK & WILCOX COMPANY 








TA-9058-WP 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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For flow rate plus clarity—Hyflo Super-Cel has the right 
combination of large and fine particles. Heavily used in chemical 
processes such as caustic soda production. 
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For fast flow rates— 
545 has a higher proportion of 
coarse particles. 
used for clarification of resins 
and other viscous liquids. 


LAL 


Celite 


Frequently 


For maximum clarity— Filter- 
Cel has a relatively fine par- 
ticle size distribution. Used in 
producing lard, salad oil, other 
hydrogenated oil products. 






































In diatomites, Johns-Manville precision processing works for you 


Celite has the exact grade for every filtration need 





from fast flow rate to maximum clarity 


Study samples of various filtration 
grades of Celite* diatomite with the 
unaided eye. Rub them between your 
fingers. One grade looks, feels very 
much like another. 


Then compare these grades under 
the microscope. Each has its own dis- 
tinctive particle size distribution. Each 
is precision-milled to fill the most 
exacting filtration requirements, rang- 
ing all the way from maximum flow 
rate to maximum clarity. 


Celite 545, for example, with a higher 
proportion of large to fine particles, is 
used to remove large suspended im- 
purities at maximum flow rates. Hyflo 
Super-Cel® has a balanced particle 
size distribution, combines good liquid 
clarity and moderate flow rate. But 
Filter-Cel® has a much higher ratio of 
small particles, is tailored for use 
where high clarity outweighs flow rate. 


Whatever your filtration problem— 
Johns-Manville can furnish the “‘right’’ 


grade for the job. You have a choice 
of 9 intermediate grades plus many 
special grades. Each comes from the 
largest and purest commercially avail- 
able deposit. Each is processed and 
graded at the same plant under the 
same uniform conditions. 


For information on specific filtration 
or mineral filler problems, talk to your 
nearby Celite engineer, or write to us. 
Johns-Manville, Box 14, N. Y. 16, 
N. Y. In Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trademark for its 
diatomaceous silica products 


JoHNS-ManviLce JY 
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THE MULTI-PURPOSE GRINDING UNIT 
GRINDING e BLENDING e SEPARATING e CONVEYING e DRYING 


-*K DESIGNED FOR FINE GRINDING 
The Imp Mill is particularly intended for medium fine and fine grinding of 
softer non-metallic minerals and many manufactured products. Wide usage 
of the Imp Mill is made in a great many fields where pulverizing is desired. 
* VERSATILITY OF APPLICATION 
Mills are built in a variety of types and sizes to produce many. different 
capacity requirements. They have a wide degree of adjustment of product 
fineness, ranging from about 20 mesh to 325 mesh, depending upon mate- 
rial handled. 
*K NEED OF CLASSIFIER 
For higher finenesses or more uniform finished products than the Imp Mill 
would normally produce, an air classifier may be used. Either an integral 
Whizzer Separator or a Raymond Mechanical Air Separator could be installed 
according to the particular type of operation needed and the material to be 
processed. 
-*K FLASH DRYING 
The basic design of the Imp Mill readily adapts itself to the simultaneous 
drying and pulverizing of materials. The Mill utilizes heated air or products 
of combustion for removing surface moisture and, in special cases, chemi- 
cally combined water from materials during grinding. In all instances air is 
used as the conveying medium. 
*K FLEXIBLE IN INSTALLATION 
Each Mill System is a compact installation, engineered to fit most any plan 
or layout. The floor space is held to minimum requirements of Mill and 
Drive Motor. Piping variations permit cyclone collector, within limits, to 
discharge material where needed. Systems are completely enclosed from 
feed hopper to finish bin. 
KK DUSTLESS OPERATION 
The excess air is diverted to a secondary collector or, where permissible, 
can be exhausted to the atmosphere. 


COMBUSA#ION E 


427 W. RANDOLPH ST. “4 ELE. Lf FFI2ZOF 


CHICAGO 6, ILLINOIS 




















FOR FURTHER DETAILS ON THIS AUTOMATIC UNIT 
WRITE FOR RAYMOND IMP MILL CATALOG NUMBER 87E 


EERING, INC. 


EBMESEOF2 Sales Offices in 


Principal Cities 


Combustion Engineering-Superheater Ltd., Montreal, Canada 
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AMERICAN TEMPERATURE REGULATORS begin 


corrective action with less than 1/10 degree change at the bulb 


American Temperature 
Regulators are made in 
sizes ¥2" to 4”, Tem- 





perature ranges as low 





You get fastest possible temperature response 
from these new regulators because the stem can- 
not bind and retard valve action. 


The valve stem on American Temperature Reg- 
ulators is sealed off by a friction-free bellows 
that makes practical a nonleaking packless valve. 
Also contributing to fast, stable action is the use 
of an extra-long preflexed adjusting spring. 
This spring permits a long range of temperature 
adjustment without disturbing valve sensitivity 
at normal levels. 


as minus 15° F. to 50° 
F.—as high as 240° F. 
to 350° F. 


response 


There are other high-quality features in 
American Temperature Regulators: maximum 
use of stainless steel; standardized parts; the few- 
est possible components; and unitized assembly. 
In addition, compactness simplifies installation 
in “tight” locations. 


Accurate temperature regulation and attention- 
free operation mean long-term economy. Your 
industrial supply distributor will gladly help you 
select the right American Temperature Regu- 
lators for your needs. Write for Bulletin 114A. 


MAXWELL AMERICAN TEMPERATURE REGULATORS 


A product of 


MANNING 
Ni J4OON9 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division + Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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HENRY VOGT MACHINE CO., BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J. 
St. Louis, Charlestan, W. Va., Cincinnati 


FORGED STEEL 


VALVES 
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MATERIALS OF CONSTRUCTION 


19th Biennial CE Report 


© _ PROCESS PIPING 


As chemical 

plants turn to 

more severe operating 
conditions to boost 

yields and throughputs, 
process piping takes 

on added importance. More 
resistant, more expensive 
materials must be used, but 
choosing the “best” 
material calls for careful 
analysis of corrosion 
resistance, first and 
installation costs, 

and maintenance. 


Selecting 
Materials for 
Process Piping 


C. K. ALDRICH, 


Consulting Engineer, 
Buttzville, N. J. 
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Standard Oil Co. (N.J.) 


One of the most costly and difficult problems in the 
chemical process industries centers around the move- 
ment of highly corrosive liquids through piping sys- 
tems. 

In many plants, the trend is to higher temperatures and flow- 
rates to increase efficiencies and yields. 

This trend forces chemical engineers to search for more depend- 
able, more corrosion-resistant materials of construction for proc- 
ess-piping systems, since all these severe conditions intensify cor- 
rosive action. Fortunately, a broad range of metallic and non- 
metallic materials is now available for corrosive service. This is a 
definite improvement over the situation that existed a relatively 
short time ago, when choice was limited to a few alloys and glass- 
or rubber-lined pipe. But this surfeit of materials complicates the 
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PROCESS PIPING 


job of choosing the “best” material, since in many 
cases a number of alloys and plastics will have suffi- 
cient corrosion resistance for a particular application. 
Final choice cannot be based simply on picking an 
alloy out of a corrosion table—it must be based on a 
sound economic analysis of competing materials. 

In the discussion that follows, we distinguish be- 
tween process piping and service piping (water, brine, 
waste-disposal lines). The emphasis here is on process 
piping. Also, since the majority of operating condi- 
tions in chemical plants involves temperatures of 75- 
500 F., we will limit ourselves to this range, as well as 
to moderate pressures. High- and low-temperature ma- 
terials have been adequately covered.” * * 

One other point cannot be overemphasized: full use 
should be made of the technical services offered by 
various manufacturers of piping materials, alloy prod- 
ucts, plastics, etc. Through their wide experience with 
a great variety of products, these people are often 
qualified to make the best educated guess, particularly 
when new problems arise with materials. 


Ferrous Materials Most Popular 


Carbon- and low-alloy-steel pipe have useful applica- 
tions in many solutions in the neutral to high-pH 


range, where moderate corrosion and product contami- 
nation can be tolerated. Except in cases where effective 
inhibitors are present, pH should not fall below 4.5. 

In acid exposure, steel can handle concentrated solu- 
tions at ambient temperatures. Much steel piping is 
used for transferring sulfuric or sulfuric-nitric acid 
containing not more than 30% H.O. 

Where the total acid concentration is less than about 
95%, lines should be adequately vented during idle 
periods. In sealed lines, hydrogen pressure can build 
up to a dangerous level. Serious injury to operating 
personnel has resulted from blown gaskets. 


Stainless No Panacea 


Of the metals and alloys that are useful in resisting 
severe corrosive conditions, the various grades of stain- 
less steel probably find wider application than all others 
combined. For this reason, the first impulse of many 
engineers when confronted with a severe corrosive 
condition or an early failure of low-alloy steel is to 
specify an 18-8 stainless steel, particularly Type 304 
or 316. Whether or not the specification is made de- 
pends on the experience of the particular engineer with 
stainless steel in environments that he considers to be 
similar, on experience reported by others that seems 
to provide evidence of reliability, reference to various 
corrosion tables and guides, or just a deep-seated idea 
that if steel won’t work, stainless is bound to. 

A better understanding of the nature of stainless 
should serve as a brake to its indiscriminate use. This 
does not mean that the chemical or design engineer has 
to take a course in metallurgy but merely that he recog- 
nize the basic limitations of the material. 

When chromium is added to steel in small amounts, 
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Recommended operating conditions—Table I 
Based on 2 in, sch. 40 pipe and standerd 150-Ib. flanges and vaives ) 


Aluminum 

Carbon steel 

Type 304 stainless 
Type 316 stainless 
Copper 

Glass 

Karbate 

Epoxy glass 

Polyester glass 

Phenolic asbestos (Haveg 41) 
Hard rubber 
Polyethylene (high den.) 
ABS (Type Il) 

PVC (Type I) 

Soran 

CAB 

Saran lined 

Rubber lined 

Tefion lined 

Glass lined 


its corrosion resistance is not appreciably enhanced and 
in certain environments it is even lowered. Not until 
the chromium content reaches about 12% does the 
alloy exhibit passivity, due to a protective-oxide film— 
a film so thin that it is quite invisible and is detectable 
only by highly refined techniques. Corrosion resistance 
then is based on the ability of the material to maintain 
this film when a supply of oxygen is present rather 
than to any inherent resistance of the alloy itself. Since 
stainless steels contain precipitated phases (as opposed 
to solid-solution alloys) they are subject to local cor- 
rosion when the oxide film is destroyed (as by a lack 
of oxygen, or penetration by certain ions such as 
halogens.) Under these conditions, corrosion often pro- 
ceeds more rapidly than with steel equipment. 
Generally, stainless steels are passive under oxidiz- 
ing conditions and active under reducing conditions. 
However, in chemical process streams it is frequently 
impossible to p¥edict whether a given environment is 
oxidizing or not. And oxidizing or reducing capacity 
is also important, since attack is not a go or no-go 
situation. Properly designed and executed laboratory 
and plant tests are necessary before any decision is 
reached as to if, and what, stainless will work. 


Inhibitors Affect Stainless Resistance 


Frequently, the direct use of service data obtained 
in an apparently related process, without adequate 
tests, can be disastrous. What is often overlooked is 
the presence of minor constituents that act as inhib- 
itors or passivators. If they are present in one situa- 
tion and not in another, transposition of corrosion data 
will, to say the least, lead to expensive failures. 

Certain organic materials in concentrations of a few 
tenths of a percent completely inhibit corrosion of 
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stainless steel in hydrochloric or weak sulfuric acid. 
Heavy metal ions also act as effective passivators in 
sulfuric-acid solutions. In a 3% sulfuric-acid solution 
containing cobalt and nickel, Type 316 stainless is 
satisfactory above the atmospheric boiling point. 

Without such inhibitors, 316 stainless is good for 
sulfuric at most temperatures below the boiling point, 
up to about 5%. Inhibitors can boost the permissible 
temperature at each concentration by about 60 F. 

Type 304 stainless is not nearly as resistant to sul- 
furic, and can only be used with very dilute sulfuric 
below 100 F. Inhibitors improve 304 resistance. 

Stainless steel finds wide use in handling nitric acid 
at all concentrations to 70% and temperatures to boil- 
ing. Grades that do not contain molybdenum are pref- 
erable for this service (Type 304). 

Stainless steel is also widely used in the production 
of acetic acid and phosphoric acid. For these acids, the 
Mo-containing alloys (Type 316) are preferable. When 
product contamination must be kept at a minimum, 
stainless steel is widely used to convey organic mate- 
rials and solutions of various salts (excluding halo- 
gens) that might otherwise be handled economically by 
low-alloy steels. 

Where welding is involved, the low-carbon stainless 
steels or the stabilized materials should be considered 


. . « Materials of Construction 


to avoid any intergranular stress-corrosion problems. 

In general, velocity conditions that insure a constant 
supply of oxygen to the metal surface are beneficial. 
Stagnant conditions such as exist in crevices or idle 
equipment should be avoided. On the other hand, high 
velocities can remove the oxide film. Probably a safe 
limit is 15 ft./sec. 

On outside insulated lines, protect the insulation so 
rain does not leach chlorides and cause stress corrosion. 


High Alloys Better Than Stainless 


The high-alloy steels such as Worthite and the 20 
alloys are useful under conditions of temperature and 
concentration at which the ordinary stainless steels 
are no longer satisfactory. Erosion-corrosion resist- 
ance is much superior to stainless steels. 

The 20 alloys show considerable resistance to sulfuric 
acid at all concentrations to 140 F., and below 20% 
to the boiling point. In sulfuric-nitric mixtures, they 
will handle all concentrations containing 1% or more 
HNO, to 212 F. 


Titanium, Zirconium Resist Oxidizers 


Titanium combines excellent corrosion resistance to 


Glass pipe: excellent for most acids and where transparency and high product purity is important. (Corning Glass) 
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Specifications for carbon steel pipe—Table II 


oxidizing media with considerable resistance to solu- 
tions containing halogens. A recent Ti alloy, contain- 
ing 0.1% Pd, has improved resistance to reducing 
media such as hot, dilute acids. 

Zirconium has excellent resistance to hot, concen- 
trated mineral acids (particularly HCl), strong alka- 
line solutions, fused caustics. 

In white fuming nitric acid, Ti and Zr are useful up 
to the boiling point. However, note that titanium 
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Important specifications on alloy steel—Table III 


should not be used with red fuming nitric acid because 
of the danger of stress-corrosion cracking. 

In hydrochloric acid, Ti plus 0.1% Pd alloy has use- 
ful resistance to concentrations up to 15% and 140 F. 
Zirconium will handle up to 20% solutions to 212 F. 
Zirconium will also handle sulfuric acid up to 70% to 
the boiling point. 

In general, both metals have excellent resistance to 
chloride solutions to 212 F. Exceptions are hot concen- 
trated (25%) aluminum chloride, which corrodes titan- 
ium, and cupric and ferric chloride, which corrodes 
zirconium even at moderate temperatures. 


Aluminum Competes With Steel 


Aluminum is a most useful material for piping. It is 
a lightweight metal and installed costs compare favor- 
ably with steel (on a per ft. basis). The standard pipe 
alloys are 3003, 6061 and 6063. 

Aluminum has excellent corrosion resistance to a 
wide variety of products at moderate temperatures, 
including: glacial acetic acid, acetic anhydride, glu- 
conic acid, propionic acid, sulfuric acid above 98%, 
liquid or gaseous fluorine. 

Aluminum also has special advantages in the rocket- 
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Limitations on stainless pipe—Table IV 


nd copper alloy seamless 


Been ae | * 


fuel field where it is preferred over stainless for han- 
dling such materials as: white and red fuming nitric 
acid, 90% to anhydrous hydrogen peroxide, hydrazine, 
unsymmetrical dimethyl hydrazine (dilute aqueous so- 
lutions excepted). Aluminum is also useful for han- 
dling acid gases (H.S and SO.). 

While not generally recommended for alkaline media, 
aluminum is completely resistant to ammonia when 
appreciable amounts of CO, are present. 
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Stainless pipe: no panacea but the most widely used mate- 
rial for corrosive service. (Committee of Stainless Pro- 
ducers ) 


Note that many of the methods used to connect pipe 
to fittings are not appropriate for aluminum. Solder- 
ing, for instance, is impractical because of contamina- 
tion from the flux and the difficulty of completely re- 
moving excess flux from the pipe interior. For similar 
reasons, brazing of pipe to fittings is not usually recom- 
mended. 

Threaded fittings are available. But it should be 
noted that extreme care is called for in threading 
aluminum pipe—special lubricants are required to 
minimize galling. 

To avoid any flux contamination, welding of alumi- 
num pipe must be performed under an inert atmos- 
phere. Sound, pressure-tight welds in all positions can 
be made by moderately skilled welders using the tung- 
sten-arc method. 


New Developments in Aluminum 


A number of interesting developments should be 
mentioned concerning aluminum pipe. Some manufac- 
turers market a steam-traced pipe in which the steam 
line is an integral part of the pipe. This design re- 
quires special flanges and gaskets. Another innovation 
is heavy-end pipe, where heavy ends provide the 
strength needed for the joint, but excess metal is 
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eliminated from the pipe body. This pipe is available 
in schedule 40 and 80 equivalents, and it can take 
standard fittings. Claimed savings are 27% over stand- 
ard aluminum pipe, before installation. 

Also, use of socket-weld fittings appears to be gain- 
ing favor with aluminum, although butt-weld connec- 
tions are more common. Butt-weld fittings are rela- 
tively inexpensive, but in many cases they need a 
backing ring to insure that the weld does not leave 
obstructing weld metal on the inside surface of the 
joint. Socket fittings are heavy forgings, drilled to 
match the pipe interior. When the pipe is seated to the 
full length of the socket, only a simple fillet weld is 
needed to complete the joint. Probably, this type of 
fitting will gain popularity in small sizes (below 2 in.), 
where it can compete with butt-welded units on a cost 
basis. 


No Oxygen for Copper and Monel 


Copper alloys, when properly chosen, will handle a 
variety of corrosive products. Their use is limited 
chiefly by the presence of oxygen. Thus, they cannot 
be used with strong oxidants such as nitric or chromic 
acid, or compounds such as ferric chloride or ferric 
sulfate that have oxidizing properties. In many other 
environments, they provide useful resistance where 
there is no aeration. 

Use of high-zine alloys (15% Zn) should be avoided 
in acid, alkaline or salt solutions because of possible 
dezincification. 

At room temperature, copper alloys are not attacked 
by dry gases such as ammonia, chlorine and bromine. 
However, the presence of moisture is usually detri- 
mental. 

Monel (67% Ni, 30% Cu) has useful resistance to 
many corrosive reducing environments. The presence 
of air or oxidants will accelerate corrosion. For this 
reason, it may show better resistance to boiling solu- 
tions than to solutions at lower temperature that con- 
tain dissolved oxygen. This is generally true, for in- 
stance, in acetic acid solutions. 

Corrosives that are handled satisfactorily by Monel, 
with due regard to limitations imposed by the presence 
of oxidizing agents, include: hydrofluoric acid (all con- 
centrations of aqueous solutions to 300 F.) ; anhydrous 
HF (at elevated temperatures) ; sodium chloride (suit- 
able for evaporators); phosphorous oxychloride (at 
reflux) ; phosphorous trichloride (at 290 F.); liquid 
bromine (wet or dry 130 F.); fluorine (to 900 F.); 
unsymmetrical dimethyl hydrazine (no known limi- 
tations). 


Nickel Alloys for Acids 


Like Monel and copper, nickel is susceptible to cor- 
rosion under oxidizing conditions, although less sensi- 
tive in this respect than copper alloys. It is also sus- 
ceptible to corrosion by sulfur compounds. 

Severely corrosive media in which nickel has useful 
resistance include: anhydrous HCl (to 930 F.); dry 
chlorine (to 1,000 F.) ; dry fluorine (to 900 F.) ; liquid 
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bromine (to 130 F. wet or dry); phosphorus tribro- 
mide (at ambient temperature) and concentrated 
(73%) hot caustic soda. 

Inconel, a chromium-nickel alloy (14-17% Cr, 72% 
Ni, 6% Fe) combines excellent high-temperature 
strength and corrosion resistance. It is immune to em- 
brittlement by carburizing and nitriding atmospheres. 
The chromium content makes Inconel superior to nickel 
under high-temperature oxidizing conditions and In- 
conel is suitable for some reducing environments 
(1,000 F. in a reducing sulfurous atmosphere). 

Hastelloy alloys are particularly useful for handling 
acids under the most severe conditions. 

Hastelloy B (61% Ni, 28% Mo) is resistant to all 
HCl concentrations to the boiling point. Hastelloy C 
(54% Ni, 16% Cr, 16% Mo) is resistant to concentra- 
tions of HCl up to 20% at 160 F., and higher at room 
temperature. Both alloys resist anhydrous HCl to 
840 F. and iodine vapors to 575 F. 

Hastelloy C shows excellent resistance to hypo- 
chlorite solutions, strong oxidizing agents containing 
ferric chloride or cupric chloride, wet chlorine gas and 
chlorine dioxide solutions. 


Lead and Silicon Irons 


Lead has long been popular for handling sulfuric- 
acid solutions. It is satisfactorily resistant to solutions 
up to 65% to the boiling point, 65 to 80% concentra- 
tions to about 300 F., and 80 to 96% at ambient tem- 
peratures. 

It can be used to handle all concentrations of hydro- 
chlorie acid to 175 F. For concentrations above 20%, 
chemical lead (99.90% Pb) is preferred. However, at 
concentrations below 20% and temperatures of 160 to 
212 F., antimonial lead is best. 

Lead is also resistant to all concentrations of hydro- 
fluoric acid to 60% at ambient temperatures and can 
be used in chlorine and bromine service. The presence 
of moisture does not materially affect corrosion by 
chlorine but accelerates it in bromine. As pipe, lead 
has disadvantages: high density, poor mechanical prop- 
erties. 

The silicon irons have outstanding resistance at all 
temperatures to sulfuric acid up to 100% and nitric 
acid, including white and red fuming acid. The addi- 
tion of Mo, as in Durichlor, results in similar resistance 
to HCl to 300 F. 

Because of the silicon content, these alloys are not 
resistant to hydrofluoric acid or highly alkaline media. 
Their resistance to most other media approaches that 
of glass. 

Silicon-iron pipe is brittle and there is the danger of 
breakage due to mechanical shock. In critical areas, 
this may be overcome by wrapping with glass fabric 
impregnated with polyester or epoxy resin. 


Glass Tops for Acids 


In acids and acidic materials, glass offers greater 
resistance than any other material except the fluoro- 
carbons. Hydrofluoric acid and phosphoric acid con- 
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Vertical Teflon-lined pipe goes to top of ammium nitrate 
reactor at Atlas Powder Co., Joplin, Mo. (Resistoflex) 


taining fluorides are exceptions. Glass is also subject 
to attack by hot alkaline solutions. At room tempera- 
ture, it will resist alkaline solutions and even mild HF 
solutions. 

Glass is particularly suitable for process piping 
where transparency is desirable and product contami- 
nation is to be avoided.’ 

Chief drawback is, of course, brittleness. Glass is 
also susceptible to breakage due to thermal shock. Much 
work, however, has been done to produce stronger and 
more durable products and where properly installed 
and protected from possible mechanical or thermal 
shock, glass may often offer a most economical mate- 
rial for process piping. 

Armoring glass pipe with polyester-reinforced glass 
fabric provides protection against breakage. This tech- 
nique not only increases the resistance of the pipe to 
mechanical shock but also forms a protective plastic 
shield in case breakage does occur. 

Armored glass pipe is available from the manufac- 
turer but armoring may also be done at the plant site. 


Impervious Graphite Very Inert 


Graphite is completely inert to all but the most 
highly oxidizing conditions. The chemical resistance of 
impervious graphite is, therefore, dependent on resist- 
ance of the resin binder. Some limitations are: 
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¢ High concentrations of organic acids. 
¢ Concentrated alkali where a phenolic resin binder 
is used. 
Furan or epoxy resins may extend the usefulness 
of impervious graphite in handling alkaline materials. 
The useful range of impervious graphite may also 
be extended by decreasing the ratio of binder to graph- 
ite. This has been done experimentally with consider- 
able success but the process has not been perfected to 
a point where equipment is generally available. 
Impervious graphite has been found particularly use- 
ful for handling all concentrations of HCl and HF to 
the boiling point, and in phosphoric-acid service. Poor 
mechanical strength limits its use for pipe, and graph- 
ite is more popular in heat-exchange equipment. 


Plastics Complement Metals 


In comparison with metallic materials, the use of 
plastics, except as linings, is limited to relatively mod- 
erate temperatures and pressures (Table I). Plastics 
are also less resistant to mechanical abuse. When 
properly selected and installed, however, they can 
handle a very wide range of corrosive fluids.* * * 

Since plastics do not corrode in the electrochemical 
sense, they offer a distinct advantage over metallic ma- 
terials—they are not apt to be affected by minor im- 
purities in the corrosive medium. A change in pH from 
5 to 4 can result in rapid corrosion of low-alloy steel, 
or a few parts per million of chlorides may cause seri- 
ous damage to stainless steel. Moderate aeration will 
often render copper alloys useless. For practically any 
metal or alloy, a slight change in the environment, 
often easily overlooked, may spell the difference be- 
tween success and failure. In this respect, plastics can 
be specified with considerably more confidence than 
alloy materials, where resistance to the major constit- 
uents of the corrosive medium is assured. 

Generally speaking, plastic materials used for piping 
have good to excellent resistance to weak mineral acids 
and are unaffected by inorganic salt solutions. Phe- 
nolic-asbestos, general-purpose polyester-glass, saran 
and cellulose-acetate-butyrate (CAB) are adversely 
affected by alkalis while polyethylene, acrylonitrile- 
butadiene-styrene (ABS), polyvinyl chloride, bisphe- 
nol-based polyester-glass and the epoxy-glass are 
resistant to alkalis. 

There is considerable variation in wet-acid gases. 
Only ABS, PVC and phenolic-asbestos show good gen- 
eral resistance. In organic substances, the thermopias- 
tic materials are generally poor while the thermoset- 
ting resins show good resistance. 


Lined Pipe Cuts Costs 


Lining pipe with a metallic material or a plastic is a 
particularly active area of the piping business. And 
the reason is fairly obvious. A carbon-steel pipe lined 
with an alloy may cost 50% less than solid-alloy pipe. 

Metal-coated pipe has been available for some time. 
Nickel, for instance, can be deposited by electroplating 
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(although this coating is somewhat porous) or by 
electroless techniques (Kanigen or Niphos). Stainless- 
clad pipe is also available, fabricated from clad sheet. 
A deposited-alloy coated pipe will cost about 50-60% 
less than solid alloy; the clad pipe is 10-50% less, 
depending on pipe diameter. 

Welded joints are a major problem with alloy-lined 
pipe, since the steel and alloy are usually not com- 
patible under welding heat. Lukens Steel has solved 
this problem for clad pipe, with a welding technique 
that calls for a transition weld between the stainless 
and the carbon steel.” 

When plastics are used as lining materials in steel 
pipe, they become very versatile materials. Common 
practice, involving 150-lb. valves and flanges, sets 150 
lb. as the maximum allowable working pressure. Plas- 
tic linings on steel can handle this pressure for the 
entire temperature range in all pipe sizes. On the other 
hand, unsupported plastics, including the reinforced 
thermosets, suffer serious limitations in allowable 
working pressure with increasing temperature or pipe 
size (Table I)). 

As for plastic-lined pipe, the choice is between PVC, 
saran, rubber or Teflon. (A recent development has 
been the availability of Penton-lined equipment, includ- 
ing pipe.) A Teflon-lined pipe producer claims its 
product is only slightly more expensive than 316 stain- 
less steel when final installed costs are compared. Such 
a claim is based on the fact that Teflon-lined pipe 
comes equipped with flanges and gaskets and needs 
only bolting to install. Therefore, while material costs 
are high for the lined pipe, low installation costs cut 
the final cost down to a reasonable level. However, such 
pipe requires very precise piping layouts and little 
chance for changes in the field. 

Glass-lined pipe, of course, has been available for 
many years. One relatively new development is glass- 
lined ductile-iron fittings that are much stronger than 
usual cast iron (Teflon-lined pipe also comes with duc- 
tile-iron fittings). Another is lined pipe that can be 
cut and threaded in the field by plant maintenance 
crews—this eliminates the necessity for precise piping 
layouts and permits field changes during installation 
of glass-lined pipe. 


Economic Analysis Decides Winner 


Most of the pipe materials discussed here are avail- 
able in the usual O.D. size range of 4 to 8 in. However, 
epoxy-glass is made mainly in the 2 to 8-in. range; 
glass pipe is available up to 6 in.; lined pipe generally 
runs from 1 to 8 in. 

When estimating the cost of a piping system, the 
following should be considered: 

¢ Total materials cost including valves and fittings. 

¢ Labor costs to install. 

e Savings due to elimination of unscheduled shut- 
downs. 

¢ Replacement cost. 

When all these factors are taken into account, final 
costs bear little relationship to the cost of the pipe 
alone (Tables VII, VIII). 
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Compare relative costs of materials—Table VII 


Material 

Carbon stl. welded, A120 
Carbon stl. seamless 
Wrought iron 

Aluminum 3003 

Aluminum 6061 

Copper 

Everdur 1010 

304 

304L 

309 

316 

316L 

317 

321 

347 

Monel 

K Monel 

A Nickel 

Nickel-lowC 

Inconel 

Incoloy 

Inconel X 

Hastelloy B (sch. 10) 
Hastelloy C (sch. 10) 
Hastelloy D (Sch. 80) 
Hastelloy F 

20 Alloys 

Titanium 

Polyethylene 

CAB 

ABS (sch. 80) 

PVC (sch. 80) 

Phenolic asbestos 

Epoxy glass 

Saran lined (3/16-in. lining) 
Rubber lined (1/8-in. lining) 
Tefion lined (0.070 in.) 
Glass lined {0.050 in.) 
Glass 6 


* Includes cost of valves and fittings, fabrication and erection. Includes quantity dis- 
covnts. Based on a typical process-piping system with about 1} joint/ft. of pipe, 1959 
prices. Date based on Ref. 10. Use table only forrough, order-of-magnitude estimates* 


2 

3 
7 
7. 
8. 
8 
4.. 
O.. 


Mk WW NN — — 
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Labor costs for installing pipe vary widely because 
of different installation methods for various materials. 
For instance, glass-lined steel pipe, fabricated to length 
or field cut, calls for special gaskets that seat with low 
bolt pressures. Many resistant metals and alloys re- 
quire welded joints and inert atmospheres around the 
weld. PVC and ABS plastic pipe require handsaw cut- 
ting, dressing of ends and heat sealing or cementing. 
Epoxy reinforced with glass is cut with a handsaw 
after heating, and pipe and socket are joined with 
cement. Teflon-lined pipe is fabricated to length with 
flanges and gaskets (flared section of the lining) in 
place. 

For process piping, where a large number of fittings 
and joints are involved (as high as 1 joint/ft.), labor 
costs for installing pipe can become a major factor. 
Labor costs for installing Teflon-lined pipe will amount 
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Complex piping system, with many valves and fittings, 
complicates job of making economic choice. (Corning Glass) 


to about 25% of the total piping-system cost. For 
ABS and PVC, labor costs may run as high as 75% 
of the total.” 

Naturally, there is a large variation between differ- 
ent piping systems—some may have a large number 
of fittings, others may involve straight pipe runs with 
few fittings. In some, installation costs can be more 
important than in others. But the chances are that 
such costs will radically change the material-cost rela- 
tionships. 

To carry this analysis one step further, the code al- 
lowable “S” for any material (Tables II-VI) can be 
used to determine minimum allowable thickness, and 
cost comparisons made on this basis, instead of on 
equal wall thickness. 

And cost considerations should not stop with in- 
stalled cost. Maintenance is necessary to keep any 
system going. A real basis for comparison should be 


CHEMICAL ENGINEERING—November 14, 1960 


... Materials of Construction 


total annual cost of the piping system (see Table 
VIII.) ” The difficulty vith such an analysis has perhaps 
discouraged some people from constructing such tables 
—on new or untried material, there is a big uncer- 
tainty factor connected with “estimated life.’”’ How- 
ever, laboratory tests can give some rough estimates 
of life and an order-of-magnitude-estimate of savings. 


Specifications Abound for Metals 


Metallic Materials—Specifications for pipe of various 
metals and alloys are listed in Tables II-VI. The 
abundance of data available on physical properties of 
conventional metallic materials makes specification, as 
far as operating conditions of temperature and pres- 
sure are concerned, relatively simple. Choice of the 
right material to resist corrosion is more difficult but 
the necessary information is generally available. 

Besides the various ASTM specifications for metals, 
one of the “bibles” for piping engineers is the Amer- 
ican Standards Assn.’s pressure-piping code ASA 
B31.1-1955. Several sections of this code have been 
revised recently, particularly B31.3-1959, the code for 
petroleum piping. 

Steel, Plastic Lined — Standard specifications for 
various types of plastic-lined pipe are not nationally 
available as yet. As a result, procurement of poor- 
quality material can cause costly failures. Various 
manufacturers and users of plastic materials, how- 
ever, have developed their own specifications, and cer- 
tain vendors have been qualified to supply products 
meeting such specifications. Rubber-lined and Tefion- 
lined steel, for instance, can be supplied that conform 
to Du Pont standard engineering specifications. 

Unsupported Plastics—As in the case of plastic 
materials used as liners, specifications for unsupported- 
plastic pipe are not generally available. 


Maintenance, replacement affect costs—Table VIII 


$45,000 $60,000 


$15,000 
10 


Installed cost (invesiment) $65,000 
Additional cost over A $20,000 
Estimated life, years 6 
Estimated maintenance rate, Y 7 5 
Annual replacement cost $11,250 $10,830 $6,000 
(Installed cost + Life) 
Annual maintenance cost 
(installed cost X Rafe) 
Total annual cost 
Annual savings vs. cosi for A 
Tax on savings @ 50% 


$4,500 $4,550 $3,000 
$9,000 
$6,750 
$3,375 


$15,750 $15,380 
$370 


$185 


$3,375 
22.5% 


Net annual savings $185 
Return on Investment over A 0.9% 
(Net savings + Additional cost) X 100 





To ensure satisfactory results with thermoplastics 
for corrosion service, it is best to use the more re- 
sistant materials such as PVC Type I and ABS. These 
materials are well standardized and should be reliable. 
Use only for moderate temperature and pressure serv- 
ice and ensure proper support. 

The thermosetting, reinforced materials can be used 
for higher temperatures and pressures but it must be 
remembered that the relatively high creep rate ex- 
hibited by all plastic materials can lead to eventual 
failure. From this standpoint, it is unwise to rely on 
short-time tensile properties.’ It is better to rely on 
allowable working temperature and pressure as recom- 
mended by the manufacturer. Typical values are shown 
in Table I. Proper support is also important with some 
of the reinforced thermosets. 

Long-term tests have indicated that following max- 
imum support spacing for plastic pipe: 

¢ Thermoplastics: 8 ft. to continuous, depending 
on temperature. 

¢ Phenolic- and furan-asbestos: 3 ft. 

e Epoxy- and polyester-glass: approaching that of 
steel. 

To obtain a satisfactory reinforced-plastic pipe, the 
following should be specified: 

1. No paint, coating or unreinforced resin layer 
should be applied to any surface after fabrication un- 
less specifically requested. If such coating is to be 
applied, the pipe should be subject to inspection before 
application. 

2. All interior and exterior surfaces should be uni- 
form in color and texture. 

8. There should be no indication pf resin-starved 
reinforcing, or areas with clear resin without rein- 
forcing. 

4. The surface should be without gouges, pits, cracks 
or crazing. 

5. Translucent materials should show no marked 
changes in translucency unless there is a change in 
section. 

6. There should be no markedly hard or soft spots. 


Design and Mechanical Factors 


To assure success of a piping system, various factors 
should be considered from a corrosion standpoint. 

Crevices formed at joints in metallic pipe can be a 
focal point for corrosion. This is particularly true for 
stainless alloys. Care should be taken in selecting gas- 
kets that cover the entire face of flanges and that do 
not have wicking action, as is the case with some 
asbestos-filled materials.” From a corrosion standpoint, 
welded joints assuring compiete penetration may be 
preferable. 

Where high velocities are apt to accelerate corrosion, 
piping should be sized so that critical velocity will not 
be exceeded. To prevent high local velocities due to 
turbulence at elbows, it may be advisable to use sweep 
bends. 

When piping is used intermittently, it is a good idea 
to provide sufficient pitch so that the line can be 
drained completely during idle periods. 


192 


External heating by direct sunlight may tend to 
accelerate corrosion or may be detrimental to certain 
plastic linings. In such cases, insulation should be 
provided. 

Galvanic action can cause serious corrosion in a pip- 
ing system where dissimilar metals are coupled to- 
gether. Use of high-alloy valves or pumps in a steel 
or stainless-steel system is a case in point. Where such 
effects are apt to cause trouble, the valves, etc., should 
be electrically insulated from the pipe. Nonconductive 
plastic gaskets, bolt sleeves and washers are available 
for use where flanged connections are employed. For 
screwed joints, plastic-lined couplings should be used. 

In the case of plastics, suitable joining methods may 
cause some concern. All the plastics considered here 
can be assembled by means of either screwed or flanged 
joints. In addition, CAB, ABS and PVC can be joined 
with solvent-welded socket fittings. PVC Type I and 
saran can be thermal welded and epoxy- and polyester- 
glass can be joined by wrapping with glass fabric im- 
pregnated with catalyzed liquid resin. Of the various 
joining techniques, screwed connections are least desir- 
able (leakage, decrease in strength at the threaded 
ends). 
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Directory of Manufacturers 


To help solve your construction-material supply problems: an up-to- 
>) date directory (published every two years) of who makes what in 
basic corrosion-resistant materials of construction. By basic materials, 
we mean standard mill forms such as rods, tubes, bars, pipe, sheet, 
pellets, powder, etc. The companies included are major suppliers to the 
chemical process industries. Note that coatings and joining materials are not 
included. 
This directory can be used in two ways: 

1. To find all the companies making a particular product, use the Material 
Classification section below. Here, following each material, is a list of manu- 
facturers’ code numbers which refer to the Listing of Basic Manufacturers 
beginning on page 195. 

2. To find what products a particular company makes, go directly to the list- 
ing of manufacturers. Here, following each company, is a list of material code 
numbers which refer to the material classification section. 


Material Classification and Company Index 


This first section of the directory includes a material classification and an index 
to manufacturers. Two codes are used: a material code number and a manufac- 
turer code number. 


MATERIAL CLASSIFICATION MAT’L, CODE MANUFACTURERS’ CODE NUMBERS 


Ferrous metals and alloys 
32, 42, 61, 71, 79, 114, 119, 145, 153, 159, 162, 208, 219, 237 
22, 25, 33, 36, 44, 63, 68, 71, 79, 84, 114, 119, 123, 134, 135, 150, 155, 159, 161, 162, 167, 
171, 188, 197, 208, 215, 219, 222, 227, 237, 240, 241 
Low-alloy steels sete 4 23, 25, 33, 35, 36, 63, 66, 68, 71, 114, 119, 134, 135, 149, 150, 155, 161, 162, 167, 171, 197. 
208, 215, 219, 222, 227, 237, 240, 241, 256 
Carbon steels clad or bonded with... 
110, 185, 210, 237 
38, 57, 63, 132, 155, 237 
12, 27, 38, 57, 110, 134, 141, 170, 185, 204, 215, 237 
Wrought stainless 
AISI 200 series bbe : 3, 18, 55, 71, 72, 132, 135, 159, 162, 197, 208, 215, 229, 240, 243, 249, 251, 68 
BRIN. io 6s whe Vewmeeh estos , Fee 3, 18, 22, 25, 34, 36, 40, 44, 50, 51, 52, 55, 71, 72, 81, 100, 123, 124, 132, 135, 149, 159, 162, 
192, 197, 208, 215, 219, 227, 229, 223, 236, 237, 240, 241, 243, 248, 249, 251, 68 
3, 18, 22, 25, 34, 36, 44, 50, 51, 52, 55, 71, 72, 81, 100, 123, 132, 135, 149, 159, 162, 192, 
197, 208, 215, 219, 227, 229, 236, 240, 241, 243, 248, 249, 251 
3, 18, 22, 25, 34, 36, 44, 50, 51, 52, 55, 71, 72, 81, 100, 123, 132, 135, 149, 159, 162, 192, 
197, 208, 215, 219, 227, 229, 231, 236, 240, 241, 243, 248, 249, 251 
3, 18, 22, 25, 34, 36, 44, 50, 51, 52, 55, 71, 72, 81, 100, 123, 132, 135, 159, 162, 192, 197, 
208, 215, 219, 227, 229, 236, 240, 241, 243, 248, 249, 251 
3, 18, 25, 33, 34, 36, 44, 50, 51, 52, 55, 71, 92, 100, 123, 124, 132, 135, 149, 159, 162, 
188, 192, 197, 208, 219, 227, 223, 236, 240, 241, 243, 249, 251, 68 
AISI 500 series.............. , ..g 4. 33, 36, 50, 51, 52, 55, 71, 135, 162, 197, 208, 219, 227, 240, 243, 249 
Precip. hardening stainless... . whee ees g 3, 18, 25, 34, 40, 44, 50, 55, 66,71, 72, 84, 100, 123, 124, 135, 162, 192, 219, 229, 240, 243, 249 
SNL <b Cvictpedcessosecbnene : nee j 34, 51, 52, 55, 71, 72, 100, 123, 135, 162, 229, 236, 243 
Other satis din ange ‘ ‘ 52, 135, 162, 213, 227, 245, 249 
Cast hig’ 
Corrosion-resistant grades 
6, 9, 14, 22, 30, 66, 78, 79, 84, 87, 100, 119, 132, 150, 163, 213, 222, 230, 237, 245, 252, 35 
6,9, 14, 22, 30, 66, 78, 79, 84, 87, 92, 100, 119, 132, 150, 163, 213, 222, 229, 230, 237, 245, 252, 35 
66, 79, 87, 100, 119, 150, 163, 222, 237, 35 
Heat-resistant grades 
BD cb iss oaexere : mee S 22, 30, 66, 71, 78, 100, 119, 150, 163, 237, 245, 252, 35 
: val 2.2.......4.++] 9, 22, 30, 44, 66, 71, 78, 84, 87, 92, 100, 119, 132, 150, 163, 237, 252, 35 
9, 22, 30, 44, 66, 71, 78, 79, 84, 87, 92, 100, 119, 132, 150, 163, 215, 237, 245, 252, 35 
66, 71, 119, 145, 150, 163, 188, 237, 35 


8, 14, 30, 43, 55, 75, 124, 136, 167, 178, 199, 200, 206, 231 
8, 14, 30, 38, 43, 55, 75, 124, 136, 178, 199, 200, 231 

8, 14, 30, 38, 55, 75, 124, 136, 167, 178, 199, 200, 206, 231 
8, 14, 30, 55, 75, 124, 136, 167, 178, 199, 200, 206, 231 

8, 14, 30, 38, 43, 55, 75, 124, 136, 167, 178, 199, 200, 231 
8, 14, 55, 75, 124, 136, 167, 178, 200 








30, 31, 40, 192, 219 
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MATERIAL CLASSIFICATION MAT’L. CODE MANUFACTURERS’ CODE NUMBERS 
Columbium and Cb alloys 34, 38, 77, 89, 137, 140, 217, 219, 231, 235, 243, 245, 247 
Cobalt and Co alloys 30, 44, 95, 213, 215, 219, 230, 245, 249 
Copper and Cu alloys 
- 10, 14, 17, 30, 38, 55, 60, 167, 172, 178, 186, 199, 206, 231, 252 
Copper-Ni alloys . 10, 14, 16, 17, 30, 38, 55, 167, 173, 174, 178, 186, 192, 199, 206, 231, 252 
Copper-Sn alloys \ 10, 14, 16, 30, 38, 40, 55, 167, 173, 178, 186, 192, 199, 206, 231, 252 
Copper-Si alloys . 14, 17, 30, 38, 55, 178, 199, 206, 231, 252 
Copper-Al alloys ; 10, 13, 14, 16, 17, 30, 38, 55, 167, 178, 186, 199, 206, 231 
Copper-Zn alloys : 17, 38, 43, 55, 167, 173, 174, 178, 186, 192, 199, 206, 231 
Other copper alloys ied ..++ | 10, 18, 16, 55, 60, 167, 178, 199 
Lead and Pb alloys 14, 30, 41, 141, 170, 182 
Magnesium and Mg alloys 2, 30, 74, 75 
“oo and Ni alloys 
ickel S: , 87, 95, 130, 150, 188, 192, 213, 219, 231, 243, 248, 252 
Nihal. Oe alloys.. eeikg cadbael 3. , 79, 87, 123, 130, 150, 192, 213, 219, 231, 245, 248, 252 
Nickel-Cr alloys 3. , 104, 123, 130, 150, 192, 213, 230, 231, 241, 243, 245, 248, 252 
Nickel-Mn alloys : A. re 245, 248, 252 
i 3. 213, 230, 231, 243, 245, 248, 252 
Nickel-Cr-Fe alloys ' , 123, 130, 188, 192, 213, 219, 231, 243, 245, 252 
Other nickel alloys : 6, 40, 44, 79, 92, 130, 188, 229, 230, 249 
Noble metals 30, 34, 60, 120, 140, 245 
Tantalum and Ta alloys 30, 34, 38, 72, 89, 137, 140, 197, 217, 219, 230, 231, 235, 243, 245, 247, 223 
Titanium and Ti alloys 30, 34, 38, 43, 71, 72, 77, 123, 124, 140, 182, 195, 197, 219, 228, 235, 245, 249, 223 
Tin and Sn alloys 30, 60, 247 
Tungsten and W alloys 89, 92, 104, 140, 217, 220, 231, 243, 245, 247 
Vanadium and V alloys 30, 219, 231, 235, 244, 245 
Zine and Zn alloys 14, 30, 41, 60, 174 
Zirconium and Zr alloys.......... pilus onaule es 8, 17, 30, 34, 38, 43, 46, 48, 55, 64, 72, 95, 124, 182, 195, 217, 219, 220, 245, 247, 249, 259 
10, 30, 46, 55, 60, 89, 92, 160, 178, 217, 220, 231, 245, 247, 249 
14, 29, 53, 58, 118, 133, 139, 194, 201, 203, 205, 239 
45, 88, 116, 117, 138, 204, 212, 232 
69, 125, 151, 152, 180, 181, 189 
‘ 69, 189, 225, 226 
Chemical porcelain and stoneware ; 67, 101, 121, 142, 148, 242 
Refractories, brick j 24, 46, 47, 83, 107, 122, 129, 131, 133, 176, 177, 191, 204, 221, 235, 250, 258 
Other ceramics 28, 40, 46, 67, 69, 101, 103, 104, 107, 140, 148, 154, 158, 176, 177, 242, 258 


Plastics 


. 201, 202, 218, 246, 255, 261 
2 


ABS polymers. . : ; : 08, 112 , 216, 238, 255 

MBG Sra kk vscbbdeswascbeowodes covccces . é 79, 80, 94, 97, 125, 126, 142, 147, 164, 196, 201, 204, 209, 233, 253, 257, 260 

Fluorocarbons. 65, 70, 77, 83, 90, 91, 93, 99, 105, 125, 128, 133, 164, 165, 183, 184, 19), 194, ,198 

42 

, 97, 125, 128, 142, 242 
29, 49, 77, 90, 91, 99, 105, 125, 190, 201, 207, 211, 218, 246, 255 

11, 96, 125, 201, 253 

4, 11,20,54,80, 125, 126, 128, 142, 147, 166, 196, 201, 204, 214, 238, 253, 257, 260 

4, 96,102,103,105,125, 128, 164, 166, 196, 201, 233, 253, 261 

5, 12, 49, 54, 74, 77, 82, 91, 99, 115, 127, 134, 143, 166, 168, 169, 179, 187, 193, 211, 216, 
218, 233, 241, 242, 246, 253, 255 

Polypropylenes a 74, 85, 91, 99, 127, 184, 207, 211, 242, 246, 255 

Polyvinyls 

iC 7, 19, 39, 42, 49, 62, 73, 74, 83, 86, 90, 91, 99, 108, 109, 112, 113, 142, 144, 156, 157, 166, 
167, 193, 204, 216, 218, 233, 238, 241, 242, 246, 255, 261 

74, 115 

| 20, 76, 106, 234, 242, 246, 253 

1, 77, 82, 94, 97, 99, 108, 112, 175, 184, 189, 190, 207, 233, 246, 255 


19, 21, 29, 39, 91, 98, 99, 111, 113, 133, 146, 156, 194, 238, 242, 246 


12, 39, 74, 90, 91, 99, 109, 111, 112, 113, 146, 156, 224, 238, 246, 261 262 
21, 29, 99, 111, 112, 113, 146, 156, 201, 246 

12, 77, 98, 99, 113, 183, 246 

19, 21, 29, 83, 85, 99, 111, 112, 113, 146, 238, 246 

246 


: 29, 65, 76, 97, 99, 105, 106, 125, 194, 201, 234, 242, 246 
Chlorosulfonated polyethylene. . »1ekee 2. 21, 77, 98, 99, 113, 246 
Other rubber-like materials 3 21, 65, 77, 85, 91, 99, 109, 112, 118, 133, 142, 204, 242, 246 


96, 253, 254 





53, 127, 147, 179, 201, 225 
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. . . Materials of Construction 


Listing of Basic Manufacturers 


Who makes basic materials of construction and 
in what forms. For an explanation of the material 
code numbers and list of all companies making a 
particular product, see page 193. 

The following listing is based on a mail question- 
naire sent to representative companies in the field. 
It includes major, basic suppliers of materials of 
construction to the chemical process industries. 
Materials, as defined, must come into prime con- 
tact with process corrosives. Not included here 
are joining, paint and coating materials or general 
construction materials used for buildings, roads, 
etc. As far as possble, equipment manufacturers 
are not included, except where they are also ma- 
terial producers. 


CODE COMPANY MATERIAL TRADE NAME FORMS Cee : REMARKS 








1 Air Reduction Co., Inc., 26. in Emulsion, powder........ Polyvinyl acetate 


2 Alabama Metallurgical Corp. , Alamet Ingot and pig High purity primary and 
Selma, Ala. Mg-Al-Zn alloys 
3 Allegheny Ludlum Steel Corp. % oe Allegheny All necessary forms Types 201, 202, 204, 204L 
Pittsburgh, Pa. i 2 Re Allegheny All necessary forms Types 301, 302, 302B, 303, 
304, 304L, 305, 308, 309, 
3098, 310, 3198S, 314, 316, 
316L, 317, 321, 347, 303Se, 
309CT, 316F, 316Se, 318, 
D319, 347Se, 348 
Allegheny... All necessary forms Types 403, 405, 410, 414, 416, 
420, 430, 431, 440A, 440B, 
440C, 446, 416Se, 420F, 
420Se, 430Se, 430Ti, 440F, 
440Se, 442 





AM-350, AM-355..... All necessary forms 
Allegheny Zirconium, All necessary forms... .. aa Commercial or reactor grades 
Zircaloy 2 and 3 a 


4 Allied Chemical Corp., Molding powder 

Plastics & Coal Chemicals 26.9, 26. Liquid resin 
Div. 

New York, N. Y. 








6 Allied Chemical Corp., ‘ Rees cdus eee Cubes, pellets High-density polyethylene 
Semet-Solvay Petrochemical 
Div. 


New York, N. Y. 





6 = Alloy Steel Products Co. 2, 13.1, 13.2, ; i Pressure castings for valves, 
Linden, N. J. 13.3, 13.5, 13.6, 13.7 jacketed fittings 


7 ~=Alpha Plastics, Inc. TE a ins octueeuenes 
Livingston, N. J. 
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CODE 


, DIRECTORY OF MANUFACTURERS 


COMPANY 


MATERIAL 


TRADE NAME 


FORMS 


REMARKS 








Aluminum Co. of America 
Pittsburgh, Pa. 


Sheet, plate, wire, rod, 
bar, extrusions 


Also 7000 series. And rolled 
shapes in 2000 and 6000 
series; drawn tubes in 2000, 
3000, 5000, 6000 series; 
rivets in all series but 3000; 
forgings in all series but 
5000 





American Brake Shoe Co., 
Electro-Alloys Div. 
Elyria, Ohio 


Chemalloy 
Thermalloy 


CF8, CF8M, ASTM 296A 

Thermalloy 47 (26Cr-20Ni), 
Thermalloy 34 (28Cr-6Ni), 
Thermalloy 40 (28Cr-12Ni), 
Thermalloy 48 (30Cr-20Ni) 
New material Su 
26Cr-35Ni with cobalt and 
tungsten 





American Brake Shoe Co., 
National Bearing Div. 
Pittsburgh, Pa. 


NBD Alloys......... 


NBD Alloys 
NBD Alloys 


Superston 


Centrifugal and static cast- 
ings, rough or machined 
Centrifugal and static cast- 
ings, rough or machined 
Centrifugal and static cast- 
ings, rough or machined 
Centrifugal and static cast- 
ings, rough or machined 


High-conductivity copper 


parts 

All nickel, copper and alumi- 
num bronzes 

High-lead bronzes 


Cu-Al-Mn corrosion-resistant 
high-strength alloy 





American Cyanamid Co. 
New York, N. Y. 


Cymel 
Laminac. 


Molding compounds 


Special polyesters are avail- 
able for resisting corrosion 





American Hard Rubber Co. 
Butler, N. J. 


Tubing, sheets, molding 


Rubber lined 





American Manganese Bronze 


Co. 
Philadelphia, Pa. 


Castings and forgings 
Castings and forgings 


Aluminum bronze 
High-strength manganese 
bronze 





American Smelting & Refining 


New York, N. Y. 


Tengaloy 
Asarcon-Ni-Vee 


Asarcon. . 


Ingot 

Casting ingot 
Casting ingot 
Rods and bars only 


Rods and bars only 


Ingot only 

Pipe, sheet, pig, coil, wire, 
etc 

Ingot 

Fiber only 


High-strength aluminum alloy 
Continuous cast rods, tubes 
and shapes also available 
Continuous cast rods, tubes 
and shapes also available 


Chrysotile asbestos in all stand- 
ard grades 





“15 


Amercoat Corp. 
South Gate, Calif. 


Bondstrand 


Fiberglass reinforced epoxy 
resin 





16 


Ampco Metal, Inc. 
Milwaukee, Wisc. 


Ampcoloy 


Ampcoloy 


Ampcoloy 
Ampco metal 


Ampcoloy 


Ampcoloy 


Ampcoloy 


Rod, sand and centrifugal 
castings 


Rod, sand and centrifugal 
castings, forged 


Sand and centrifugal cast- 


ings 

Rods, rolled, sand and cen- 
trifugal, forged 

Rods, sand and centrifugal, 
forged 


Rods, sand and centrifugal 
castings 

Sand and centrifugal cast- 
ings 


Cu 97, Be 2.05, Co 0,35, 
others 0.60 max. (#83-20); 
Cu 94.5, Be 2.5, Ni 1.5, 
Co 1.5, others 1.0 (#84-20) 

Cu 88.9, Al 10.9, Fe 3.5, 
Ni 5.5, Mg 1.5, others 0.6 
(extr, #45); Cu 73.5, Al 12, 
Fe 0.6, Ni6, Mg 0.2, others 
0.5 (cast #46) 

4 alloys with 5.5-11 Sn, 
(#71,72,74,79) 

High Fe-Al, high strength 

(#8, 12, 15, * 18, 20, 21, 24) 

“ ib 





Co 
(#A2, A3, El, 40, 44, 
45,46) <ia« 
4 alloys up to 5.0 Mg, 
(#62, 64, 66, 666) 





17 


Anaconda American Brass Co. 


Waterbury, Conn. 


Everdur 


‘Tempaloy and Avialite 


Sheet, strip, plate, wire, rod, 
tube, extruded shapes, 
die-pressed forgings 

Sheet, rod, wire, plate, 
tube, bar, extruded shapes, 
die-pressed forgings 

Sheet, strip, plate, rod, bar, 
tube, die-pressed forgings 

Rod, rectangles, strip,wire 





18 
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Armco Steel Corp. 
Middletown, Ohio 


Bars, wire, sheets, plate 
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MATERIAL 


TRADE NAME 


.. . Materials of Construction 


FORMS 


REMARKS 





Atlas Mineral Products Co. - > 


Mertztown, Pa. 


9 


97.2.4... 


Ampcoflex. 
Pee Vee Cee 


Fairprene.... 


Rigid plastic 
Rigid plastic 
Sheet form for tank linings 
Sheet form for tank linings 


Pipe, fittings 
Pipe, fittings 





Atlas Powder Co. 
Wilmington, Del. 


Atlac 382 


Liquid and powder 


Patented bisphenol polyester 
for extreme corrosion re- 
sistance 





Automotive Rubber Co., Inc. 
Detroit, Mich. 


Tank linings and roll cover- 
ings 


Also neoprene 





Babcock & Wilcox Co., 
Alloy Div. 
New York, N.Y. 


Large diam. heavy-wall pipe 





Babcock & Wilcox Co., 
Boiler Div. 
New York, N.Y. 


Custom castings 


Alloy steels 





Babcock & Wilcox Co., 
Div. 
New York, N.Y. 


Castables, brick 





Babcock & Wilcox Co., 
Tubular Products Div. 
Beaver Falls, Pa. 


B & W Croloy. 


Tubing, extrusions, welding 
fittings 

Tubing, extrusions, welding 
fittings 

Tubing, extrusions 


Carbon and alloy steels (Ni, 
Mo) 





J. T. Baker Chemical Co. 
Phillipsburg, N.J. 


Barick IT 


Pellets and powder. . . 


Extrusion, injection-molding 
grades 





Bart Laboratories & Design, Inc. 
Newark, N. J. 


Lectro-Clad....... 


Sheet, plate, tube, pipe, fit- 
tings, flanges 


Nickel-clad, low-carbon steel 
for corrosion, erosion and 
product-contamination pre- 
vention 





The Belden Brick Co. 
Canton, Ohio 


Belden 


Brick and tile 


Acidproof 





The Belmont Packing & 
Rubber Co. 
Philadelphia, Pa. 


Crissecross . . 


Crisscross . 


Coil, sheet 


Coil, sheet 





Belmont Smelting & Refining 


8, Inc. 
Brooklyn, N. Y. 6.1. 


6.2, 6.3, 6.4, 6.5... 


13.2— 


19, 21, 


Belmont. . . 


Belmont 
Belmont. .. 
Belmont 
Belmont 
Belmont 


Belmont 
Belmont 


Belmont... 
Belmont 


Slab 


Slab, ingot, waffle 

Ingot 

Ingot, cut bar, slab 
Slab, ingot, shot, powder 
Slab, ingot 


Slab, ingot, shot, powder, 
sheet, wire 

Slab, ingot, shot 

Slab, ingot, shot, wire 

Slab, ingot, shot, wire, an- 
odes, sheet 





Beryllium Corp. 
Reading, Pa. 


Beryleo..... 


Rod, bar, strip, wire, cast- 
ings, extrusions, billet 





Bethlehem Foundry & 
Machine Co. 
Bethichem, Pa. 


Due tile and gray cast iron 





Bethlehem Steel Co. 
Bethlehem, Pa. 


All forms (billets, rods, bars, 
sheets) 
Billets and bars 


Wrought or cast. ........ 


Carbon steels (wrought or 
cast) 

Types 410, 440A, 440B, 440C 
501, 502 

Alloy steels (moly, nickel, 
chrome, chrome-moly, 
chrome-nickel, other) 





J. Bishop & Co. 
Platinum Works 
Malvern, Pa. 


Tubing up to lin. O.D. 


Tubing, plate, sheet, rod, 
wire, foil, gauze and other 
forms 

‘Tubing 





CHEMICAL E;NGINEERING—November 14, 1960 


Blaw-Knox Co., 
National Alloy Div. 
Blawnox, Pa. 


Cast form 
Cast form (all grades) 
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CODE COMPANY 





36 Borg-Warner Corp., 
Ingersoll Stee! Div. 
New Castle, Ind. 


MATERIAL TRADE NAME 


FORMS 


REMARKS 





Sheets and plates 
Sheets and plates 


Sheets and plates 


Also 2 ply-—trade name 
IngAclad 

Types 410, 420, 430, 442, 446, 
501, 502 








37 Borg-Warner Corp., 
Marbon Chemical Div. 
Washington, W. Va. 


Powder and pellets 


For extruding, calendering 
and injection molding 








38 Bridgeport Brass Co. 
Bridgeport, Conn. 


Broadway Rubber Corp., 
Acme-Fisher Div. 
Louisville, Ky. 


Duronze..... 


27.1, 27.2.1.. 





40 The Brush Beryllium Co. 
Cleveland, Ohio 


Pennrold (for strip 
products only) 





Sheet, circles for tubesheets 
Rod and sheet 


Rod, sheet, tube, wire.... . 


Rod, sheet, tube, wire... .. 


Tube, sheet, wire... .. 


Rod, sheet, tube, wire..... 


Nonferrous 
Nonferrous—also stainless 
combined with nonferrous 


Pure Cb 

Brasses, bronzes, modified 
brasses and bronzes, Admir- 
alty, Muntz 

Electrolytic tough-pitch ; oxy- 
gen-free high-conductivity ; 
arsenical copper, sulphur 
copper; zirconium copper; 
cadmium copper; chromium 
copper; tellurium copper 

95/5; 90/10; 80/20; 70/30 
(annealed or drawn and 
stress relieved); copper/ 
nickel/silicon (Nironze) 

Phosphor bronzes A, B, C & 
E; contact bronze; tin 
bronze 

Copper silicon 609 (Duronze) ; 
copper-silicon-iron 632 
(Duronze) 
h bronze; 

silicon bronze; aluminum 

brass 








Lined equipment 
Lined equipment (tanks, pipe, 
fittings, valves) 





Precision strip 

Vacuum-cast ingot, chip 
and powder, block, hot- 
pressed shapes, machined 
components, hot-rolled 
sheet, extrusions and fa- 
bricated shapes 

Casting and master-alloy 
ingot, continuous-cast bil- 
let, bar, plate and pre- 
cision strip. 

Precision strip 


Precision strip... ... Aare 
Powder, fabricated sha: 


Types 301, 302, 17-7 PH 


Be copper 


Phosphor bronze, Grade A, 
Cc 


Nickel silver, 12%, 18% 
Beryllium oxide 








“41 The Bunker Hill Co. 
San Francisco, Calif. 


Bunker Hill. 


Bunker Hill 





A. M. Byers Co. 
Pittsburgh, Pa. 


Calumet & Hecla, Inc., 


Wolverine Tube Div. 

Allen Park, Mich. 
Cannon-Muskegon Corp. 

Muskegon, Mich. 





2, 4.2.1, 4.2.2, 4.2.3, 5.2.2, Master Met 
5.2.3, 9, 13.2, 13.3 


4.2, 4.3, 4.5. Master Met 


Ultramet. . 





The Carbone Corp. 
Boonton, N. J. 


The Carborundum Co. 
Niagara Falls, N. Y. 


Graphiton 
Carbolube. 
Carbolon 


Fused Magnesium Oxide 


Chemical lead, antimonial 





Sheet, tube, wire, ti 


Anodes, castings 


lead, tellurium lead 





Wrought iron 








Shot and ingots for remelt 


Shot and ingots for remelt 


Sheet, wire, bar 


Types 302, 310, 321, 330; 403, 


405, 410, 416, 420, 430, 431, 
440; AM 355, 17-4PH 

Vacuum melted alloys—Rene 
41, Waspalloy 





Rod, plate, bar 





All mill forms, castings, 
powder 


Hafnium 
Silicon carbide 
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Fiberfrax 


Brick blocks, plates, tubes, 
and other formed shapes 





Ceramic-bonded silicon car- 
bide 

Ceramic-bonded fused alu- 
mina (both granular and 
bubbles) 

Ceramic-bonded electric- 
furnace mullite 

Silicon-nitride-bonded silicon 
carbide 


|. Ceramic fiber 





ae 


52 


53 


54 


55 


The Carborundum Metals Co. 


Akron, N. Y. 


Carlon Products C Corp. 
Cleveland, Ohio 





~The Carpenter Steel Co. 


~G. O. Carison, Inc. 


Thorndale, Pa. 


Reading, Pa. 
The. Carpenter Steel Co. * 


Alloy Tube Div. 
Union, N. J. 


The Philip Carey Manufactur- 
ing Co. 
Cincinnati, Ohio 


~ Celanese Polymer Co. 


Newark, N. J. 


Chase Brass & Copper Co. 
Waterbury, Conn. 


4.2, 4.2.1, 4.2.2, 4.2.3, 4.3, 


Zirealoy..... 


26.12.1, 26.6, 26.10 


Tube, wire, rod, bar, strip, 
sheet, forgings, ingot, 
powder 


Zircaloy-2, Zircaloy-4, reactor 
grade, commercial grade, 
ATR, AJR, plus special 
alloys 





Pipe, tubing 


Plates, heads, forgings, bars, 
sheets (#1 finish) 


Plates, heads, forgings, bars, 
sheets (#1 finish) 

Plates, heads, forgings, bars, 
sheets (#1 finish) 

Plates, heads, forgings, bars, 
sheets (#1 finish) 





Types 302, 304, 304L, 305, 
309, 3098, 309SCb, 310, 
310Cb, 314, 316, 316L, 317, 
317L, D319, D319L, 321, 
347, 348, Cut-to-shape 
items 

Types — by 430, Cut-to- 
shape 

a" 5% Me), Cut-to-shape 





17-4PH, 17-7PH, PH 15-7Mo, 
Cut-to-shape items 





4.4, 4.6 


Billets, bars, wire, strip, 
tubing, pipe 





4.1, 4.2— 


4.2, 4.2.1, 4.2.2, 4.2... 
43. 
4.6... 





“4.2.8, 4.4...... 


RA 
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Pipe and tube 
Pipe and tube 
Pipe, tube, sheet, plate, bar, 
wire, forgings 
Pipe and tube 


Fibers and shorts 
Pipe and block forms 


Liquid re resins 
an wire, plates, dint, 
strip 


Bars, wire, plates, sheets. . 


Strip, bar, wire........... 


Sheet, plate, bars, wire, tube 


” Rod, bar, sheet, strip. .... 


Rod, bar, sheet, strip, tube 


Rod, bar, sheet, strip, tube 


= Rod, sheet, strip, tube... . 
= te strip, tube 





Types 410, 442, 443 





L iquid and thizotropte 

Linear, linear copolymers 

Types ‘201, 202; 301, 302, 
302B, 303, 303Se, 305, 308, 
309, 3098, 309Cb, 310, 314, 
317, 318, D319, 321, 348, 
304, 304L, 316, 316L, 347, 
347Se; 501, 502 

Types 403, 405, 410, 414, 416, 
416Se, 418Spl, 420, 420F, 
420Se, 422, 430, 430F, 
430Ti, 431, 440A, 440B, 
440C, 440F, 440Se, 442, 446 

17-7 PH, AL355 (strip only); 
17-4 PH, AL350 


Alloys 1100, 1145, 1180; alloys 


2011, 2014, 2017, 2018, 2024, 
2117, 2218 (also extrusions) ; 
alloys 3003, 3004 (also 
pipe); alloys 5005, 5050, 
5052, 5083, 5357, 5056, 
5154, 5086 (except bars); 
alloys 6061, 6063 (also ex- 
trusions and pipe); alloys 
7075, 7079 (also extrusions, 
no tube) 

Electrolytic tough-pitch cop- 


per 

High-phosphorus deoxidized 
copper 

Arsenical copper 

Oxygen-free high-conductivity 


copper 
Cupro-nickel, 10% 
Cupro-nickel, 30% 
444 Bronze 
Phosphor bronze, 5% 
Phosphor bronze, 8% 
Inhibited admiralty 
High-silicon bronze 
Low-silicon bronze 
Silnic bronze 
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Chase Brass & Copper Co. 


Waterbury, Conn. 
(Cont'd. from p. 199) 


10.5, 10.6, 10.7......... 


Powder, strip, disks and 
wire 


Aluminum-ilicon bronze 
Inhibited aluminum brass. 
Also, red brass, 85% (rod, bar, 
wire, sheet, strip, tube) 
Sizes from 2 in. to 5 in. 
High-purity rhenium, rhen- 
ry leoha. i A 


rhenium-tungsten alloys 








Ohemical & Power Products, 


c. 
New York, N. Y. 


Rod, bars, sheets, powder, 
rings, cylinders, tube, 
tape 


Teflon, Kel-F—all grades and 
types 





Chicago Bridge & Iron Co. 
Chicago, Ml. 


Plates, sheets 


Ni alloys-, stainless-, Ti-clad 
steel 





Chicago Gasket Co. 
Chicago, Tl. 


Sheet packing and gasket 
material 
Rod, sheet, tube, tape, 
ves 


Blue african felt, compressed 


Molded, machined, and cut 
parts of all sizes and shapes 





Ciba Products Corp. 
Fair Lawn, N. J. 


Liquid and solid resins 





Climax Molybdenum Co. 
New York, N. Y. 


Ameo, Amzire, 
Amsulf, Amphos..... . 


Rods, bars, ingots, powder, 
shapes 


Rods, bars, ingots, powders, 
slab 
Rods, bars, sheet 


Cu and Cu-Zr, Cu-S, Cu-P 


joys 
Silver, gold, germanium 


Molybdenum alloys 





James B. Clow & Sons, Inc. 
Chicago, Tl. 


Pipe, fittings, 3 in. to 24 in. 


Gray cast iron and ductile 
iron 





Colonial Plastics Mfg. Co. 
Cleveland, Ohio 


Pipe, fittings, valves, sheet, 
bar and fabrications 


All available in either high 
or normal impact 





The Colorado Fuel and Iron 


Corp., 
Wickwire Spencer Steel Div. 
Claymont, Del. 


All ASTM grades, carbon and 
alloy steels 
All ASTM & AISI grades 





Columbia-National Corp. 
(Sub. of Columbia-Southern 
Chemical Corp.) 

Pittsburgh, Pa. 





Connecticut Hard Rubber Co. 
New Haven, Conn. 


Cohrlastic. . 


Cohrlastic 


Cohrlastic 


Sheets, sponge rod, tubing, 
sponge sheets, fluorosili- 
cone sponge sheet 

Sheets, sponge rod, tubing, 
sponge sheets 


Also fuel-resistant Teflon pres- 


sure-sensitive tape 


Also Viton 





Cooper Alloy Corp. 
Hillsdale, N. J. 


Castings 





Coors Porcelain Co. 
Golden, Colo. 


Coor USA........... 


Various forms 
Rods, tubes, insulators, cus- 
tom parts 


High aluminas and beryllias 





Copperweld Steel Co., 
Ohio Seamless Tube Div. 
Shelby, Ohio 
Superior Steel Div. 
Pittsburgh, Pa. 


Electric-welded steel tubing 
Seamless steel tubing. 
Seamless steel tubing 
Sheet, strip 


MT-1010 to 1025 (welded ) 
Full carbon range (seamless) 
To AISI 9850, alloy steels 





Corning Glass Works 
Corning, N. Y. 


Corning 
Pyroceram. 


Rod, tubing, pressed, blown, 
cast 

Custom-made shapes 

Rod, tubing, pressed, blown 


Borosilicate 


Glass-ceramic 





Crane Packing Co. 
Morton Grove, Til. 


Sheet, rod, tubing, tape, 


pellets 


TFE, FEP 





Crucible Steel Co. of America 
Pittsburgh, Pa. 


4.1—4.6, 16 
§.2.1-6.2.4 ......... 


Pigs and bars 

All forms but tubing 
All forms 

Cast to specifications 


Carbon and alloy steels 





Damascus Tube Co. 
Greenville, Pa. 


4.1—4,2.3, 4.5,4.6... 


Damascus Flo-Rol.... 


Tubing and pipe 
Tubing and pipe, bimetal 
and single 





Diamond Alkali Co. 
Cleveland, Ohio 


POWER... oaccees 


Several molecular weights 
available. Suspension and 
paste-resin products as well 
as vinyl-acetate vinyl- 
chloride copolymer 
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74 Dow Chemical Co. Mg metal 
Midland, Mich. ; Resi 4 Acrylates of methyl, ethyl, 


butyl 
Resins, hardners 


Resin 
Sheets, rods, cylinders, Also lined iron pipe 
blocks, disks, tubes, resin 
Flexible flashing 





75 Dow Chemical Co., Sheet, plate, extrusions, Alloys 1100, 2024, 3003 
Metal Products Co. Div. rod, bars, tube, pipe (1.2Mn), 3004 (1.2Mn, 1 
Midland, Mich. Mg), 5005, 5050, 5052, 

5154, 6061, 6063 

Sheet, plate, extrusions, Mg alloys 

rod, bar, tube, pipe 





76 Dow Corning Corp. Solution 59% silicone-resin solution, 
Midland, Mich. laminating resins for com- 
ponents serviceable at tem- 
peratures around 500 F. 
Mineral filled and glass-fiber 
reinforced. Molding com- 
pound for compression or 
transfer molding of struct- 
ural and electrical compon- 
ents serviceable at temper- 
atures to 900 F. 
__ Powders Foamed structures for high- 
temperature applications 
Fully-compounded silicone- Jaskets, seals, O-rings, ducts, 
rubber stocks and pastes electrical and other appli- 
cations for temperatures 
from 130 to 500F. 








77 E. L. du Pont de Nemours & Rods, bars, sheets Cb, Cb-1 Zr, Cb-10 Ti-10 Mo 
Co. (D31) 

Wilmington, Del. Titanium sponge Titanium sponge for melting 
into titanium metal and 
titanium-base alloys. Tita- 
nium pellets and briquettes 
for addition agents in stain- 
less steel and super alloys 

Resin and syrup.......... For component parts, etc. 

Tetrafluorethylene & fluor- 
inated ethylene propylene 
used as lining, coating, 
molded components 

Molded components 

For linings, pipe 

For pipe, molded components 


Fluoroelastomer 
Urethane rubber 





78 “The Duraloy Shas. oes: Static, shell & centrifugal 
Scottdale, Pa. .2.1-5.2. castings 








79 The Duriron Co., Inc. Duriron.. Castings. Cast iron—ASTM A48-56, 
Dayton, Ohio Durichlor Class 25; Ductile iron— 
ASTM A395-56T; Duriron 
—14.5% Si, 0.85% C, 0.65% 
Mn, remainder Fe; Durich- 
lor—14.5% Si, 0.85% C, 
0.65% Mn, 3.0% Mo, 
remainder Fe 
ASTM A27-58, Grade 70-36 
[- Dureo D12 i Type CA-15 
a Durco D12H i Type CA-40 
ACI Type CF-8 
ACI Type CF-20 
ACI Type CF-8C 
ACI Type CF-3 
ACI Type CF-8M 
ACI Type CF-10MC 
ACI Type CF-3M 
ACI Type CM-25 
ACI Type CK-20 
ACI Type CH-20 
Type CD-4M Cu 
Type CN-7M 
ACI Type HK 
ACI Type HN 
ACI Type HT 
96% Ni 
65% Ni, 30% Cu 
65% Ni, 28% Cr, 2% Mo, 
3.5% Cu 
Chlorimet 2...... ‘ 62% Ni, 832% Mo. 
Inconel... . Ree i i 78% Ni, 15% Cr, 5% Fe 
i 60% Ni, 18% Cr, 18% Mo 
85% Ni, 10% Si, 3.5% Cu 
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yy 


du Verre, Inc. 
Arcade, N. Y. 


du Verre Epoxy 


du Verre 101 
du Verre 11, 22,77 


Fiberglass reinforced cus- 
tom fabricated into duct, 
pipe, tanks or other special 
shapes 


The 3 basic types of resin are 
used depending upon con- 
ditions of temperature and 
chemical service. 





Eastern Stainless Steel Corp. 
Baltimore, Md. 


Sheets, plates, strip, floor 
plates, coils 





Eastman Chemical 
Products, Inc. 
Kingsport, Tenn. 


Cellulose acetate-butyrate, 
and acetate-propionate 





Electro Chemical Eng. & Mfg. 
Co. 


Emmaus, Pa. 


Acid Brick. 
E 


Red shale, fire clay and carbon 


Type I. Type II 
Tank lining grade 





Empire Steel Castings, Inc. 
Reading, Pa. 


B, GB, UB vices viwine ode 
5.1.1, 5.1.2, 5.2.2, 5.2.3 


Sand and shell castings 
Sand and shell castings... . 


ACI Types 





Enjay Chemical Co. 
A Div. of Humble Oil & 
Refining Co. 
New York, N. Y. 


Escon 103, 104, 105, 113, 114, 
115 
E.B. 035, 150, 218, 165, 268 


Vistanex L-80, L-100, L-120, 
L-140 








Escambia Chemical Corp. 
New York, N. Y. 


Pellets, powder 








Esco Corporation 
Portland, Ore. 





Falls Industries, Inc. 
Solon, Ohio 


13.1, 13.2, 13.3, 13.5.... 


Centrifugal, static and shell- 
mold castings 


T-501, HA, CA-15; 17-4PH, 
CD4-MCu, CE-30, 304L, 
CF-8, 303,305, CF-3M, CF- 
8M,316, CF-8C;CN-7MCu, 
Ni-Resist (Type I, II, III); 
HC; HF, HH, HK, Multi- 
met N-155, HT 

Cast Ni; Cast Monel; Inconel, 
HW, HT, Hastelloy B, C 





2h. secccccccccecceces ° 


Sheets, plates, rods, bars, 
tubes 





Fansteel Metallurgical Corp. 
North Chicago, Ill. 


Firestone Plastics Co. 
Pottstown, Pa. 


(Div. Firestone Tire & Rubber) 


Powder, sheet, rod, wire, 
tubing and fabrications 
Powder, sheet, rod and fab- 

rications 
Powder, sheet, rod, wire, 
tubing and fabrications 


Molybdenum 





Exon 461 


Nylon 200 


Butaprene 


Fluorochloroethylene copoly- 


mer 

Unstabilized and heat stabi- 
lized (Type 6) 

Dry process, dispersion, solu- 
tion, latex, extrusion and 
molding compounds 

High-styrene type for various 
applications 





The Firestone Tire & Rubber Co. 


92 


Akron, Ohio 


Firth Sterling, Inc. 
Pittsburgh, Pa. 


Firestone 


Butaprene XR-162... 


Modified acrylic latex 
Stabilized and unstabilized 
pellets; monofilament; 

continuous multifilament 

Film sheets and monofila- 
ment 

Pellete and some monofila- 
ment 

Latex liquid 

Bales and liquid 

Baled in box 


Synthetic from butadiene 





Billet, bar, rod 

Ingot, billet, bar, rod 
Ingot, billet, bar, rod 
Ingot, billet, bar, rod 
Ingot, billet, bar, rod 


Ingot, billet, bar, rod 
Sintered W or WC parts 


Type 440C 

A-286, Discaloy 

Greek Ascaloy 

A-286, Discaloy, V-57 

16-25-6, M-252, Waspaloy, 
Udimet 500, Inco 901 

N-155, Udimet 500, Rene 41 
(Ni-Cr-Co) 


Chromium carbides 





Fluoro-Plastics, Inc. 
Philadelphia, Pa. 


Sheet, rod, tubes, molded 
parts, machined parts 


Teflon, Kel-F 





Food Machinery & Chemical 
Corp. 
New York, N. Y. 


Liquid base resin 
Powder 


Diallyl phthalate prepolymer 
(resin) 
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Foote Mineral Co. 
Philadelphia, Pa. 


Powder 
Powder, briquettes 


Bar, wire, sheet, powder 





Formica Corp. 
Sub. of American Cyanamid 


Cincinnati, Ohio 


Formica 


Formica Flakeboard. . 


Sheets and 10 in. tiles 


A high-pressure laminated 


plastic 
Made by heat compression of 
resin-saturated wood flakes 





Furane Plastics, Inc. 
Los Angeles, Calif. 


Epocast, Epibond.. . . 


Jetkote, Plaspreg.... 


Uralane.... 


Liquids, pastes, rods, sheets, 
powder, pellets 

Liquids 

Liquids and foaming liquids 


Medium viscosity liquid... 


Polyurethane coating resins 
and foams 
Casting compound 





Gates Engineering Co. 
Wilmington, Del. 


27.1, 27.2.3, 27.2.7...... 


Sheet stock 





Garlock, Inc. 
Palmyra, N. Y. 





General Alloys Co. 
Boston, Mass. 





General Ceramics Corp., 
Div. of Indiana Genera! Corp. 
Keasbey, N. J. 





General Electric Co., 
Laminated Products Dept, 
Coshocton, Ohio 





General Electric Co., 
Chemical Materials Dept. 
Pittsfield, Mass. 





General Electric Co., 
Metallurgical Dept. 
Detroit, Mich. 





General Electric Co., 
Plastics 
Decatur, Il. 





General Electric Co., 
Silicone Products Dept. 
Waterford, N. Y. 





General Refractories Co. 
Philadelphia, Pa. 





General Tire & Rubber Co., 
Bolta Products Div. 
Lawrence, Mass. 





General Tire & Rubber Co., 
Chemical Div. 
Akron, Ohio 


26.2, 26.12.1, 26.14 


27.1, 27.2.1, 27.2.2, 27.2.3, 
27.2.4, 27.2.6, 27.2.7, 
27.3 


4.2—4.3, 4.5, 4.6, 5.1.1— 


5.2.3 


Rod, bar, cylinder, sheet, 
tape, tube, and special 


shapes 

Rod, slab, film, sheet, tube, 
special shapes 

Special shapes, rod, tube 

Coil, strip, sheet, tube, spe- 
cial shapes 


Including Delrin 





Castings and fabrications 





25.3, 25.5. .cecceceseees 





WB.Qecker 


Complete line 


Sheets, tubes and rods.... 


Complete line high-tempera- 
ture acid-resistant chemical 
ceramic pieces as large as 
4 ft. diameter and 8 ft. high. 
Engineered equipment, com- 
ponents and standard prod- 
ucts. Also alumina. 





Grade TX-2013. Cotton can- 
vas base. Excellent acid 
resistance. For water and 
steam valve disks 





Molding powders......... 
Powder and pellets 


Fused MgO, heating element 
and refractory grades 

General and special purpose 

Polycarbonates; injection, 
casting, and extrusion 








Plate, bar, ingot 


High-temperature alloys, in 
cluding Rene 41 





26.9, 26.6, 26.4, 27.2.6... 


Custom moldings 





26.13, OM és viccstie 


Compounds; gums and rein- 
forced gums; and room- 
temperature vulcanizing 
liquid silicone rubber 








BB.4. oc sccaciccccovre 
25.5. oc ccoccccsccececes 


All shapes and sizes....... 
Mortars, plastics, castables 


Complete refractories service 





26.2, 26.12.1......c0008 


Sheet, welding rod 


ABS polymer blends, self 
extinguishing, normal- and 
high-impact polyvinyls 





MWBABL...nvrsovveccorse 
GPAs < Kincad nes eaturs 
BF Bonn s dccanecivces re 


Polyurethane gum 





Glascote Products, Inc. 
Euclid, Ohio 





Goodall Rubber Co. 
Trenton, N. J. 


B.2, BS... .cencntescesss 





27.1, 27.2.1, 27.2.2, 27.2.4 


Custom forms 


Sheets, tubular 





B. F. Goodrich Chemical Co. 
Cleveland, Ohio 
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Resins, compounds 


Resins, compounds, latex 


Sheets, powder, crumb, 
liquid 


Acrylonitrile-butadiene-sty- 


rene 


Thermoplastic polyurethane 


Polyacrylic 
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113. Goodyear Tire & Rubber Co. 


Akron, Ohio 


27.1—27.2.4, 27.2.7..... Plioweld 


BBB. co ccceccccsesee 


ee eer cesece 


Plioweld is Goodyear trade- 
mark for all standard lin- 
ings, regardless of polymer 
or composition. Special 
Trioweld contruction avail- 
able for certain conditions 
such as continuous strip 
pickling lines 





Goslin-Birmingham Mfg. Co. 
Birmingham, Ala. 


Large special castings 





W. R. Grace & Co. 
tew York, N. Y. 


Sheet, film, pellets 





Graphite Speciaities Corp. 
Niagara Falls, N. Y. 


Graph-I-Tite 


Rods, tubes, bars, shapes 


High density, impervious 





Great Lakes Carbon Corp. 
New York, N. Y. 


HC, HPC, HLM, RI, 
BC, LFF, KF F. HL, 
HPL, TL, TPL 


machined shapes, nuclear 
graphite, tubes, carbon 
brick and blocks, plates 
and cements 


| ‘Graphite blocks, bars, slabs, 


™” HC—regular electrode-grade 
graphite 
HPC—high-density electrode 


grade 
HLM— high-density fine- 
grain mold-stock graphite 
RI—high-purity and high- 
density nuclear grade 
BC, LFF, KFF—Coke and 
anthracite base carbon prod- 
ucts 
HL—regular anode graphite 
HPL—dense anode graphite 
TL—oil-treated anode graph- 


ite 
TPL—dense oil-treated anode 





L. graphite 





Greene, Tweed & Co. 
North Wales, Pa. 


Palmetto 


Palmetto 


Sheet, gaskets, braided, 


twisted 
Sheet, gaskets, molded... . 


Mechanical packings 


Mechanical packings 





Grede Foundries, Inc., 
Special Products Div. 
Milwaukee, Wisc. 


Castings 





Handy & Harman 
New York, N. Y. 


Sheet, strip, wire, rods, pow- 
der 


Fine silver and gold, sterling 
silver, karat golds, anodes, 
+ ken i 





Hanley Co. 
Pittsburgh, Pa. 


Brick, tile 





Harbison- Walker Refractories 


Pittsburgh, Pa. 


The H. M. Harper Co. 
Morton Grove, Ill. 


123 


Muicarb 


Fireclay bricks 
Silica bricks 
Superduty fireclay bricks 


Mullite 
Silicon carbide bricks 


Corundum, alumina, mullite, 
superduty fireclay, high, 
medium and low-duty fire- 
clay, semi-silica fireclay, 
superduty and conventional 
silica, magnesite, magne- 
site-chrome, chrome, 
chrome-magnesite, forster- 
ite, silicon carbide, zircon, 
acid-proof and insulating 
firebrick, block insulation. 
Included also are refractory 
fireclays, silica clays, ground 
silica quartzite, refractory 
castables and plastic fire- 
brick, refractory mastic, 
chrome ore, furnace magne- 
site, dead-burned grain 
magnesite, high-temper- 
ature bonding mortars, 
ramming mixes, insulating 
materials 





special bar-size 
special bar-size 


special bar-size 
extruded stand- 


les 
special bar-size 
special bar-size 
special bar-size 


special bar-size 


C1010-1050, 4130, 4330, 4340, 
5150, 8620 
Types 302, 303, 321 


Types 410, 416, 430, 431 
17-4PH, 17-7PH, 15-7-Mo 





Harvey Aluminum 
Torrance, Calif. 


te re eer 
DPBS. 05s inc dakar cee 


Extrusions 
Pig, ingot, billet, rod, bar, 
pipe, tube, hollow sect- 
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124 Harvey Aluminum 
Torrance, Calif. 


(Cont'd. from p. 204) 


6.16.6... ccc ccccsdoes 


Harvey. 


Harvey 


ions, press forgings, forg- 
ing stock, hand forgings, 
impact extrusions, rigid 
electrical conduit, struc- 
turals, special shapes, 
light and heavy press 
extrusions, 

Ingot, billet, rings, forgings, 
rod, bar, extrusions, tub- 
ing, castings 

Ingot, billet, slab, bar, plate, 
sheet, strip, foil, rod, 
wire, extrusions, tubing, 
forgings, castings 


All alloys 


All alloys 





125 Haveg Industries, Inc. 
Wilmington, Del. 





Heil Process Equipment Corp. 
Cleveland, Ohio 


26.1, 26.6, 26.7, 26.8.... 
pk EPPO TT Th Tee 


Mice scvcsteusasesces 
BB ccc vicccscceceees 


ee RET LT 
BFBGvvcdssctscesesess 


Havelex 
Custom molded 


Oe | 
PN. sc cndcdesndabe 


Cements and _ reinforced 
layups 

Molded 
parts 

Molded 
equipment; 
tube, pipe 

Custom-molded parts 

Extrusions, sheets and die 
cuts 


and fabricated 


chemical-process 
sheet, rod, 


Glass reinforced with mica 


Also custom molded 





9B.B, DBO.B. iw sccccccece 


Sheets 





Hercules Powder Co, 
Wilmington, Del. 


Pellets 
Pellets 
Pellets 








Hooker Chemical Corp. 
N. Tonawanda, N. Y. 


Flourolube. . . . 
ee 
MNS Sh. i hd hanes 0 oe 
 desscectenccs 


Liquid 

Liquid resin 

Liquid resin 

Liquid and powdered resin 





Illinois Clay Products Co. 
Joliet, Til. 


Goose Lake 


Brick 











International Nickel Co. 
New York, N. Y. 





The Ironton Fire Brick Co, 
Ironton, Ohio 





Jessop Steel Co. 
Washington, Pa. 


Monel, Inconel, Inco- 
loy, Nionel 


Sheets, plates, rods, bars, 
tubes, wire, forgings, 
castings 








Irouton 


Fireclay, brick, refr. plas- 
ties, castables, mortars 


Super, high, and intermediate 
duty, 60%, 70% and 80% 
Als, brick and mixes 





§.1.1—5.1.2, 5.2.2, 5. 


9 


3. 


Bars, sheets, plates 
Bars, sheets, plates, angles, 


Stainless clad, 300 and 400 
series 


Types 303, 304, 316, 304L, 
316L, 317, 317L, 321, 347, 
405, 410, 416, 430, 440, 


A, B,C 
Types 309, 3098, 330 








Johns-Manville 
New York, N. Y. 


Blazecrete 
Firecrete 
Chempac 
Rub’R-Shim. . 


Sheets, boards 
Brick, refractory cements 


Rods, bars, sheets, tapes 
Sheet, strip, roll form 
Strip, roll form 





Jones & Laughlin Steel Corp. 
Pittsburgh, Pa. 


Sheets, rods, wires, bars 
PVC-lined pipe 


Carbon and alloy steels 
Polyethylene bottles 





Jones & Laughlin Steel Corp., 
& Strip Div. 
Detroit, Mich. 


Bars, billets, wire, sheet, 
strips 


Stainless, low-alloy steels 





Kaiser Aluminum and 
Chemical Corp. 
Oakland, Calif. 


All mill forms 





Kawecki Chemical Co. 
New York, N. Y. 


Powder, pellets, rod, bar, 
wire, sheet, foil 


Pure metals 





Kearney Industries, 
Delanium Graphite Div. 
South Plainfield, N. J. e 





139 Keasbey & Mattison Co. 


Ambler, Pa. 
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Pipe, sheet 


Blocks for heat exchangers 





Asbestos-cement pressure, 
sewer, irrigation and air 
duct pipe; asbestos-cement 
decorative panels, struc- 
tural sheets and shingles; 
industrial insulations, gas- 
ket and packing materials; 
asbestos textiles; sprayed 
“limpet” asbestos 


205 
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140 Kennametal, Inc. 
Latrobe, Pa. 


TRADE NAME 


FORMS 


REMARKS 





Bars, sheets, rod, wire, foil 


Bars, sheets, rod, wire, foil 

Pressed shapes 

Rods, bars, tubes, disks, 
blocks, blanks, pressings, 
extrusions, preformed 
shapes 


Sintered carbides of Ta and 

: High hardness, high 

strength, high temperature 
and corrosion resistance 





Knapp Mills, Inc. 
Long Island City, N. Y. 


Sheets, brick 


Lead bonded to steel, alumi- 
num, copper, stainless 





Maurice A. Knight Co. 
Akron, Ohio 


oe aly 


For vessel lining 





Koppers Co., Inc. 
Chicago, Ill. 


Durethene 


Sheeting and thin-wall tub- 
ing 





Kraloy Plastic Pipe Co. 
Santa Ana, Calif. 


Rigid tube 


¥% to 12 in, 





Kutztown Foundry and 
Machine Corp. 


Kutztown, Pa. 


Castings 


TOMAR. vce vicceeckcivas 


C.L, high-strength C.L, Ni- 
Cr-Mo low-alloy C.L, duc- 
tile iron 

Ni-resist, ductile iron 





La Favorite Rubber Mfg. Co. 
Hawthorne, 


Sheet 





Lamtex Ind. Inc. 
Farmingdale, N. Y. 


Tubes, structures... .. 
Shapes, structures 
Tube, pipe, shapes........ 


Filament-wound epoxy 
Molded 
Reinforced plastic 





Lapp Insulator Co., Inc. 
LeRoy, N. Y. 


Rods, tubes, custom shapes 


Alumina and high-strength 
porcelain to order 





Latrobe Steel Co. 
Latrobe, Pa. 


Bars, billets, coils......... 


Bars, billets 


Tool steels and high-strength 
steels 





Lebanon Steel Foundry 
Lebanon, Pa. 


Castings 


Castings......... 


Castings 


A27, A216, A352, A148; 4140, 
A148, A217, A352 
CA-15, CF-8, CF-4, CF-16, 
4-8M, CF20, CN-7M, 
CK-20, HH, HK, HT 
Nickel, Monel, Inconel 





Libby-Owens-Ford Glass Co. 
Toledo, Ohio 


Thermopane 
Vitrolux 


Stock sheet 





Libby-Owens-Ford 
Glass Fibers Co. 
Toledo, Ohio 


For reinforced plastics 





Link-Belt Co. 
Chicago, Ill. 


Chains, buckets, castings 





Logan Clay Products Co. 
Logan, Ohio 





Lukens Steel Co. 
Coatesville, Pa. 


A201, A212, A285, A203 

i A204, A353, A387, A302 

Nickel, Inconel, Monel, Nio- 
nel, A55 titanium, 300 and, 
400 series of stainless, cop- 
per-nickel, Carpenter 20Cb 





Luzerne Rubber Co. 
Trenton, N. J. 


26.12.1, 27.1, 27.2.1, 
27.2.2 


Sheets, rod, tube, moldings, 
fabrications 





Mannesmann-Easton 
Plastic Products Co., Inc. 
Easton, Pa. 


26.12.1......0. errerr 


Pipe, tubing, bar and rod 
stock. . 


LP.S. sizes Yin. through 8 in. 
Rigid unplasticized poly- 
vinyl chloride 








McDanel Refractory 
Porcelain Co. 
Beaver Falls, Pa. 


Tube, rods, special shapes. 


Mullite and alumina 





McLouth Steel Corp. 
Detroit, Mich. 


4.1 
4.2, 4.2.1, 4.2.2, 4.2.3.... 


Pig iron 

Sheet and strip 
Sheet and strip 
Sheet and strip 


Types 301, 302, 304L, 305, 
309, 3098, 310, 3108, 316L, 
D319, 321, 348 

Types 403, 405, 410, 430, 442, 
446 





Michigan Chemical Corp. 
St. Louis, Mich. 


Complete line high-purity 
metals of all rare earths 
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161 Michigan Seamless Tube Co. 
South Lyon, Mich. 


Seamless tubing 








162  Midvale-Heppenstall Co. 
Philadelphia, Pa. 





Midwest Alloys, Inc. 
St. Louis, Mo. 


Materials are custom made to 
any specification within the 
categories listed 


Forgings, billets, ingots, 
(electric arc furnace, vac- 
uum de and con- 
sumable-electrode melted 
(Midvac) 





Nickel, Monel and Hastelloy 
types 
Includes super alloys 








Minnesota Mining and Mfg. Co. OF 
St. Paul, Minn. 


Roll, sheets, powder 
Powder, molded parts, 
rubber-like parts 








Modern Industrial Plastics Co. 
Dayton, Ohio 





Monsanto Chemical Co. 
St. Louis, Mo. 





Mueller Brass Co. 
Port Huron, Mich. 





Nalge Co., 
American Vulcathene Div. 
Rochester, N. Y. 
National Distillers and 
Chemical Corp., 
U.S. Industrial Chemicals 
Co. Div. 
New York, N. Y. 





National Lead Co. 
New York, N. Y. 





National Steel Corp., 
Weirton Steel Co. Div. 
Weirton, W. Va. 

~ New Haven Copper Co. 
Seymour, Conn. 

New England Brass Co. 

Taunton, Mass. 





New Jersey Zine Co. 
New York, N. Y. 


175 Nopeo Chemical Co., 
Plastics Div. 
N. Arlington, N. J. 


176 North American 
Refractories Co. 
Cleveland, Ohio 





177 Norton Company 
Worcester, Mass. 


178 Olin Mathieson Chemical Corp., 
Metals Div. 
New York, N. Y. 


Custom molded, stock forms 





Resin powder 





Powder compacts 
Sheet, extrusions 
Rod, bar, forgings 


Pipe and tubing 





Conventional, medium and 
high density 


Pellets, rods, sheet, pipe... 





Pellets, powder Low and medium density 





Sheets, plates, tubular 





Sheets 








Plate, sheet, bar, strip, coils 





Nebaloy 


Horse Head 


Horse Head.......... 
# Horse Head Special 
Horse Head 
Intermediate 
VFZ Brass Special 
Lehigh 
Horse Head 


Horse Head Zamak-3. 





|. Horse Head Zamak-5. 


PORE cat civndta sions 


10% and 18% Ni 

1%, 2% and 5% Sn 

70/30, 80/20, 85/15, 87/13, 
19/90, 95/5 





Complete range of composi- 


tions 
Powder 64 Cu-18 Ni-18Zn 


Slab sinz 


All commercial compositions 
Zn-Cu-Ti 

4,1 Al-0.04 Mg-bal. Zn 

4.1 Al-1.0Cu-0.04 Mg-bal. Zn 


Polyurethanes 





Low-duty to 90%-alumina 
brick 

Including mortars, plastics 
and castables of various 


grades 


Standard sizes and shapes 


Dry and wet condition. . 





Alundum aluminum oxide, 
Crystolon silicon carbide, 
Magnorite magnesium ox- 
ide, fused stabilized zirconia, 
fused mullite 

Borides, carbides, oxides, ni- 

trides 


Brick, fired shapes, grain. . 





Western Brass 
Roll-Bond 





179 Orangeburg Mfg. Co. 
New York, N. Y. 
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Rod, bar, extrusions, sheet, 
strip, plate, wire, pig, in- 
got, billet, electrical con- 
ductor 

Sheet and strip 

Tube-in-sheet for heat ex- 


Common and heat-treatable 
alloys; clad sheets, 7000 
series 


Over 40 alloys 
Copper and aluminum alloys 
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CODE COMPANY 


MATERIAL 


TRADE NAME 


FORMS 


REMARKS 





180 Owens-Illinois Glass Co., 
Kimble Glass Co. Sub. 
Toledo, Ohio 


Kimax. .. 


Pipe and fittings 


Tempered for extra durability 





Owens-Corning Fiberglas Corp. 


New York, N. Y. 


Fibers, yarn 





Oregon Metallurgical Corp. 
Albany, Oregon 


Ingots, castings.......... 


Also Mo-alloys 





Pennsalt Chemicals Corp., 
Corrosion Eng. Products 
Dept. 
Natrona, Pa. 


RC-2525 
Neoline. . . 


Pellets and powder....... 
Packaged ingredients. .... 


Vinylidene-fluoride resin 
Lining material for steel ves- 
sels 





Pennsylvania Fluorocarbon Co. 
Philadelphia, Pa. 


Penntube. . hs 
Genetron Penntube 


Tefion tubes, rods, shapes 
Tubes, rods, shapes 
Tubes, rods, shapes 





Pfaudler Permutit Co., 
Pfaudiler Div. 
Rochester, N. Y. 


Phelps Dodge Copper 
Products Corp. 
New York, N. Y. 


Glasteel. .. . 
Pfaudlon. .. 
Nucerite.... 


Custom forms 
Custom forms...... . 
Custom forms....... . 


Tubular 

Tubular a ak 
Tubular and shapes 
Tubular and shapes 
Tubular and shapes. . . 


Penton-coated metal 

New ceramic-metal composite, 
available for field testing. 
Many metals, besides steel, 
can be coated. 


10-40% Ni 


5-10% Al 
All compositions 








Phillips Chemical Co. 
Bartlesville, Okla. 


Pellets 





Phoenix Steel Corp. 
Phoenixville, Pa. 


Structural, plate, tubes 


Tubes, pipe, seamless 
Tubes, pipe, seamless. . 
Tubes, pipe, seamless. . . 
Tubes, pipe, seamless 


Development stage 

ASTM A335 

ASTM A333-A334 

ASTM 8630-8722 

ASTM A4620, 4330, 4340, 
4140 





‘Pittsburgh Corning Corp. 
Pittsburgh, Pa. 


Foamglas 
Foamsil 


Foamthane. .. 


ments 
Board and blocks 


Foamed-glass 

Fused-silica refractory and in- 
sulating material 

Foamed polyurethane 





~~ Polymer Corp. of Pennsylvania 
Reading, Pa. 


Polypenco. . . 


Polypenco. . . 


Rod, tape, tubing, sheet... 


Rod, tape, tubing, bar, 
plate (molding powders, 
sintered parts) 

Rod, strip, tubing, pipe. . . 


Special composition of TFE 
fluorocarbon 

Special filled materials with 
MoS), graphite 


Chlorinated polyether (Pen- 
ton) 





H. K. Porter Co., Inc., 
Refractories Div. 
Pittsburgh, Pa. 


Standard and special brick 
shapes 


Basic acid silica 





2H. K. Porter Co., Inc., 
Riverside-Alloy Metal Div. 
Riverside, N. J. 


Isoloy.... 
Amlet... 
Amlet.... 
Amlet...... 
Alloy 120.. 
Riverside 


Excelsior... 
Chromic A 


Strip and wire........... 
Strip and wire 

Strip and wire........... 
Strip and wire 

Rod and wire 

Sheet, strip, rod, wire 
Wire and strip 

Strip and wire 

Wire 

Strip and wire........ 


~ Standard and ELC analysis 


Standard and ELC analysis 
Types 430, 420, 434A 
17-7 PH 


A nickel 

Monel 

80-20 

Inconel, Inconel X 





Protective Lining Corp. 
Brooklyn, N. Y. 


Sheets, tubes 
Sheets 





Raybestos-Manhattan, Inc. 
Passaic, N. J. 


R/M Asbestos 
T/M Silicone Rubber. 


Manhattan 
Condor Meee 
R/M 


Packings and gaskets, insu- 
lations’ and fireproof cloth 

Molded and extruded parts, 
roll coverings 


Hose, linings and coverings, 
packings, asbestos prod- 
ucta 

Resin, packings, gaskets... 


Fire and acidproof 
For 100 F to 500 F. 





Reactive Metals, Inc. 
Niles, Ohio 

Reichhold Chemicals, Inc. 
White Plains, N. Y. 


Republic Steel Corp. 
Cleveland, Ohio 


Billet, bar, plate, sheet, strip 





"4.2.3, 4.8, 4.4, 15, 16 


4.1, 4.2, 4.2.1, 


4.2.2, 


Epotuf 
Polylite . 
Plyophen; 


Vareum.... 


Liquid, solid chunk 
Liquid 
Liquid, lump, powder 





Enduro 


Rods, 
coil 


bars, sheets, strip, 


100% reactive epoxies 
100% reactive polyesters 
100% reactive phenolics 





Heat-resistant alloys are pro- 
duced 
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198 Resistofiex Corp. 
Roseland, N. J. 





199 Revere Copper & Brass Inc. 
New York, N. Y. 
10.1—10.7.....6005> 





200 Reynolds Metals Co. 
Richmond, Va. 


Rohm & Haas Co. 
Philadelphia, Pa. 

‘The Ruberoid Co. 
New York, N. Y. 





Ralph V. Rulon, Inc. 
Philadelphia, Pa. 


205 Seal-Tite Manufacturing Co., 
: ne. 
North Wales, Pa. 





206 Scovill Manufacturing Co. _ 
Waterbury, Conn. 


207. W.S.ShambanandCo. 
Culver City, Calif. 


208 Sharon Steel Corp. 
Sharon, Pa. 


Shell Chemical Co. 
New York, N. Y. 


A. O. Smith Corp, 
Glascote Products, Inc. 
Cleveland, Ohio 








Spencer Chemical Co. 
Kansas City, Mo. 





Stackpole Carbon Co. 
St. Marys, Pa. 





Stainless Foundry and Engi- 
neering, Inc. 
Milwaukee, Wisc. 


Poly-Pro 


TRADE NAME 


Fluoroflex-T . . 


Nelon 


Seal-Tite. ... 


Truspec. 


Truspec. . 
Truspec 


.. « Materials of Construction 


FORMS 


REMARKS 





Rods, bars, sheets 


Polytetrafluoroethylene-lined 
pipe also produced 





Foil, sheet, tube, rod, bar, 
shapes, forgings 

Sheet, strip, plate, rod, tube, 
shapes, forgings 





Ingots, sheet, plate, foil, ex- 
trusions, tubing, wire, 
bar, pipe, powder, gran- 
ules, shot, fabricated 
components, rod 





Sheets, fabricated parts 
Pellets, powder 

Pellets, powder 

Pellets, powder 

Molded and extruded parts 
Molded and extruded parts 
Sheet, fabricated parts... . 


Reinforced Tefion 





Cast sheets 





Sectional, flat sheets 


Sheet, (steel and PVC) 
Powder 

Any shape 

Liquid and powder 
Liquid and powder 
Sheet 

Sheet 


oe Braided and twisted. 


Sheet. ei ei 
Rod, strip, tube 
Strip, rod, wire, tube. . 


Tube, rod, strip 


Rod, tube, sheet, tape, 


custom 

Rod, tube, film, 
custom 

Rod, custom 


strip, 


igs 

Ingots, slabs, blooms, bill- 
ets, strip 

Ingots, slabs, blooms, bill- 
ets, strip 

Ingots, slabs, blooms, bill- 
ets, strip 


1 1 00 
3003 and 3004 
5005, 5050, 5052, 5357 


Nickel silvers and 
nickel tube 

Bronzes 

Low-silicon bronze 

Aluminum brass and alumi- 
num-bronze tube 


cupro- 


Filled compounds 


Delrin, polycarbonates 


Basic iron 
AISI and SAE specifications 
Carbon steels 


AISI and SAE specifications 





Resins, liquids, solids, solu- 
tions 


; ~ ‘Tubular, fabricated equip- 


ment 





Illium-X, Ilium-D... . 


Pellets, powder 
Pellets 


~ Plates, rods, bars 


Rod, bar, sheet, strip, wire 


Sand castings 
Sand castings 
Sand castings 


Sand castings 
Sand castings... .... 


Sand castings 
Sand castings 


Many grades available 


~ 68Ni-21Cr-5Mo-3Cu-1Fe, 


Mn, Si, C 
Types 405, 410, 416, 430 
Types, 304, 316, 317, 321 
Special corrosion-resistant al- 
loys 
Commercial pure aickel 
All grades—Ni-Cu alloy cast- 
ings 
Corrosion-resistant grades 
Corrosion-resistant grades 


18,5, 18.6...ccccccceces 
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214 Standard Oil Co. of Calif. 
San Francisco, Calif. 


Reinforced plastics 








215 Standard Tube Co. 
Detroit, Mich. 


Boiler, condenser and heat 
exchanger 

With stainless or nonferrous 
alloys 


Tubes, composite 


Tubes, pipe 
Pipe, tubing 
Hastelloy grades 





Stauffer Chemical Co., 
Molded Products Div. 
Los Angeles, Calif. 


Pipe, fittings... . . Type I, Series 2 and 3 
Pipe, tubing, fittings 
Pipe, fittings Type II, schedules A, 40, 80 





Stauffer-Temescal Co. eis 
Richmond, Calif. 


Ingot Electron-beam process 








Studebaker-Packard Corp., 
Gering Plastics Div. 
Kenilworth, N. J. 
Gering 


Superior Tube Co. 
Norristown, Pa. 


219 


4.2.1—4.2.3 


Pellets 
Pellets 
Pellets, sheet 
Pellets 





Ingot iron 

1008, 1010, 1015, 1020, 1025, 
1035, 1045, 1095, 4130, 
4132, 4140, 4150, 4615, 
8630, 52100 

Types 303, 305, 309, 310, 321, 
348 


Pees igi ccs 
Tubing 


Tubing... 


Tubing 
Tubing... 
Tubing. . 
Tubing...... 


Types 403, 410, 420, 430, 446 
502 


A-286, 15-7Mo, 17-7PH, 
19-9DL, N-155 

Pure beryllium, 
copper 

Pure columbium, Cb alloy 
with 1% zirconium 

Haynes 25 

Low-carbon nickel, A 
nickel, D nickel 

Monel 

80-20% Ni-Cr alloy (Inconel 
X) 


Tubing... . beryllium 


Tubing... . 


Tubing...... 
Tubing. 


Tubing.... 
Tubing. . 


Tubing 
Pure titanium, 3% Al- 
2.5% V Ti alloy 


Pure sirconium, Zircaloy — 
2-3-4 





Sylvania Electric Products, Inc., 
Chem. and Met. Div. 
Towanda, Pa. 


Powder, rod, wire, ingots, 
billets, pellets 

Powder, rod, wire, ingots, 
billets, pellets Mo 





Charles Taylor Sons Co. 
Cincinnati, Ohio 


Brick, cement, ramming Zirconium silicate 


mixes, shapes 
Bonded corundum 


Brick, cement, ramming 





~ ‘Taylor-Wharton Co. 
High Bridge, N. J. 


ASTM A27-58, A 148-58 

14% Cr iron, 410,420 

Type 316 

Austenitic Mn steel with Cr 
and Ni 








Texas Instruments, Inc. 
Metals and Controls Div. 
Attleboro, Mass. 


Platinum clad 








Texas-U. S. Chemical Co. 
Port Neches, Texas 


Wide range of clear, oil- 
extended and carbon-black 
masterbatch types 





Thermal American Fused 
Quartz Co. 


Dover, N. J. 


H. L. Thompson Fiber Glass 
Los Angeles,’ Calif. 


99.9 -+% Side 

Synthetic fused quartz. This 
is the purest form of quartz 
presently available 


Rods, tubes 
Rods, tubes 





Cloth, tape, cordage, sleev- 


ing, bulk fibers, yarn 96%-99% pure silica 
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227 ‘Timken Roller Bearing Co. 


Canton, Ohio 


Titanium Metals Corp. of 
America 
New York, N. Y. 


Union Carbide Corp. 
Haynes Stellite Co. 
Kekomo, Ind. 


15. 


4.2.2, 6.1—6.5.. . 


Union Carbide Corp. 
Linde Co. 8, 15, 


New York, N. Y. 10.1— 


18... 


232 Union Carbide Corp. 
National Carbon Co. 
New York, N. Y. 


Union Carbide Corp. 
Union Carbide Plastics Co. 
New York, N. Y. 


234 Union Carbide Corp. 
Silicones Div. 
New York, N. Y. 


235 Union Carbide Corp. 
Union Carbide Metals Co. 
New York, N. Y. 
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TRADE NAME 


. . - Materials of Construction 


FORMS 


REMARKS 





Haynes 
Haynes... 


Haynes... 
Hastelloy 


Hastelloy.... 


Maatelleg, 6666 ce vivs 


Haynes. 


National — such as 
brick, porous graph- 
ite 

Karbate — impervious 
graphite and carbon 


Bakelite. 
Bakelite. 


Bakelite... 
Bakelite... . 


Bakelite... . 


Union Carbide 


Union Carbide. 


Seamless tubes 
Seamless tubes, bars, 

ging billets 
Seamless tubes, 

ging billets 
Seamless tubes, 

ging billets 


for- 
for- 
for- 


for- 


Type 321 
Types 403, 410, 420 


16-25-6 ; 16-15-6 
17-14 Cu Mo 





Sheet, strip, plate, bar, bil- 


let, tubing ,wire 


UE, DENN as occ ccc ues 
Tubing, pipe 
Heat resistant tubing..... 


Investment castings....... 
Investment castings 


All standard mill forms, 
sand, resin shell, invest- 
ment castings 

Castings, all standard mill 
forms 


Castings, all standard mill 
forms 
Sand castings only 


All standard mill forms 


Powder (spherical) 

Powder (spherical) 

Rods, bars, powder (spheri- 
eal) 


Rods, cylinders, 
plates, tubes, 
powders, cloth, particles 


Liquid, solid resins 
Molding powders, lami- 
nating and bonding resins 


Molding, extrusions resins, 
pellets 

Molding, extrusion resins, 
pellets 


Molding, extrusion resins, 
pellets 


Resins, varnishes, fluids. . . 


Pellets, sheet, direct-feed 
strips, solutions 


Powder, roundels, rod, bar, 
eet 
Rod, bar, sheet. 


All commercially-pure grades, 
plus these alloys: Ti-5Al- 
2.58n; Ti-GAl-4V; Ti-7Al- 
4Mo; Ti-4A1-3Mo-1V; Ti- 
13V-11Cr-3A1; Ti-Pd 


Types 201, 202 

Types 301, 302, 302B, 303, 
304, 304LC, 309B, 3098, 
310, 310B, 314, 316, 316LC, 
317, 319, 321,347, 348 

17-7 PH. AM-350 


Inconel, Incoloy 
Hastelloy B, C, F, X 
Zirconium, Zircaloy 


Type 310 
Types 410, 431LC, 431HC, 
440C 


Most commonly used is 
Hastelloy alloy C (54 Ni- 
15.5 Cr-16 Mo-4 W) 

Hastelloy alloy B most nota- 
ble (61 Ni-28 Mo-5Fe) 

Nickel-silicon alloy for sul- 
furie acid service (82 Ni- 
9 Si-3 Cu) or Hastelloy 
alloy D 





Molybdenum 





[” Grades available: For graph- 
ite, AGSR, AGSX, CS, 
and ATL. For carbon, 
coke base and coal base. 
For Karbate impervious 
graphite: Karbate 22, phe- 
nolic impregnation; Kar- 
bate 26, modified phenolic 
impregnation; Karbate 21, 
epoxy impregnation; Kar- 
bate 25, modified epoxy- 





impregnation 





General purpose; heat, chem- 
ical, impact, electrical-resis- 
tant 

Low, med., and high density; 
copolymers 

General purpose; chemical 
and electrical-resistant 

Polystyrene, general purpose; 
medium high and extra- 
high impact; copolymers 





For Class H electrical equip- 
ment operating in corrosive 
atmospheres; resins for high- 
temperature paints 

Complete line of silicone 
rubber compounds, master- 
batches, gums, and sol- 
utions 





Min. purity, 99.6% 
65 Cb-7.5-Ti-0.75 Zr 


Also 8% Ti alloy and 0.75% 
Zr alloy 
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235 Union Carbide Metals 
(Con't. from p. 211) 


__TRADE NAME _ 


FORMS REMARKS 





Min. purity, 99.7% 

Range of alloys 

Min. purity, 99.6% 

Chromium and titanium car- 
bides 


Powder, roundels 

POR ie ik. a eae 
Powder, rod, bar, sheet. . 
Ps Pecativavebcue 





236 Union Steel Corp. 
Union, N. J. 





Types 320, 304, 3041, 305, 
308, 309, 310, 314, 316, 
316L, 317, 318Cb, 319, 
319L, 321, 347, 348. 

Types 304 and 304L (0.03 
max. carbon) 

Types 316 and 316L (0.03 
max. carbon) 

Types 316 and 316L (0.03 

_. max. carbon) 

Types 410, 430, 446 


Pipe, tubing (welded, 


drawn, seamless) 





Pipe, tubing (welded, 
and drawn) 

Pipe, tubing (welded, 
drawn, seamless), sheet, 


plate, bar 





237 U. 8. Pipe & Foundry Co. 
Burlington, N. J. 


Pipe and tubing 





238 + U.S. Rubber Co., 
Naugatuck Chemical Div. 
Naugatuck, Conn, 


Kralastic 
Vibrin 
Marvinol 


Bales, latex 
Bales, latex 





239 ~=28. 8. Rubber Co. 
Textile Div. 
New York, N. Y. 


Fabric, yarns 





240 ~=—8.. 8. Steel Corp. 
Pittsburgh, Pa. 


Sheets, strip, plates, bars, 
shapes 

Sheets, strip, plates, bars, Types 201, 

All grades 


Types 403, 410, 416, 430 


shapes 
Sheets, strip, plates, bars, 
ha 


shapes 

Sheets, strip, plates, bars, 
shapes 

Sheets, strip, plates, bars, Types 501, 502 


Sheets, strip, plates, bars, 
shapes 





241 U. S. Steel Corp., 
National Tube Div. 
Pittsburgh, Pa. 


USS National 
USS National. . 


USS National 


Pipe and tubes 

Pipe and tubes. Types 302, 303, 303Se, 304, 
304L, 310, 316, 316L, 321, 
321-H, 347, 348; 403, 405, 
410, 414, 416, 416Se, 430 


Pipe and tubes 





242 ~U. S. Stoneware Co. 
Akron, Ohio 


Ceratherm 55, 
Denstone 57 
Alite..... 


Duralon 


Tygon.. 


Silicol 


Castings, molded shapes 


High alumina 

Linings and tubing 

Molding and casting resins 

Tubing, sheets, rods, slugs 

Tubing, sheets, rods 

Tubing, rods, molded items, 
sheets 

Molded items, sheets 

Molded items, sheets 





243 Univereal-Cyclops Steel Corp. 
Bridgeville, Pa. 
3.1, 13.3 
= FP 


Uniloy. .. 
Refractomet 
Unitemp 
Refractomet 


Bar, billet, wire, strip, sheet 
Bar, billet, wire, strip, sheet 
Bar, billet, wire, strip, sheet 
Bar, billet, wire, strip, sheet 








244 Vanadium Corp. of America 
New York, N. Y. 


Bars, sheets, plates, wire, 
tubing, rods, strip 





245 Varlacoid Chemical Co. 7, 61.1, 81. 
New York, N. Y. 5.2.3, 9, 13.2—13.6, 14 
8, 15, 16, 18, 19, 21, 22.. 


Powder 


Rods, sheets, wire, foil, in- 
got, powder 





246 «Vulcanized Rubber and 26.1, 26.6, 26.10, 26.11, 
Plastics Co. 26.12.1, 26.13, 26.14 
Morrisville, Pa. 27.1—27.3........... 


Molded to specification. ... All varieties 


Compounded, molded or ex- 
truded to specifications 








Wah Chang Corp. 
New York, N. Y. 


Billets, rod, wire, sheet, Pure Cb and alloys 
strip, foil, tubing, ingots, 
sponge 
Billets, ingots, bar, rod, wire 
sheet, strip, foil, tubing, 
powder 
Metal 
Rod, wire, sheet, strip, elec- 
trodes, crystalline pow- 
der, metal powders 


November 14, 1960—Cuemicat ENGINEERING 





CODE 


COMPANY 


MATERIAL 


TRADE NAME 


..« Materials 


FORMS 


of Construction 


REMARKS 





247 


Wah Chang Corp. 
New York, N. Y. 
(Con't. from p, 212) 


Bar, rod, wire, sheet, strip, 
foil, tubing, ingot, fabri- 
cated parts, sponge 


Hafnium: same as zirconium 
listing 





248 


Wall Tube and Metal 
Products Co. 
Newport, Tenn. 


Seamless and welded stain- 
less steel tubing 
Seamless tubing 





249 


Wallingford Steel Co. 
Wallingford, Conn. 


Cold-rolled strip, welded 
tubing and pipe 

Cold-rolled strip, welded 
tubing and pipe 


Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip, welded 
tubing and pipe 
Cold-rolled strip 


Types 201, 202, 204 

Types 301, 302, 304, 304L, 
305, 310, 316, 316L, 317, 
318, 321, 347, 348 

Types 410, 420, 430 

Types 501, 502 

AM-350, AM-355, PH 15-7Mo 

A-286, 19-9DL 

L-605, V-36 

Hastelloys B,C,X, N-155, R, 
D-979, Rene 41 

Ti 55A, 65A, 754A 

Zr, Zircaloy-2 


4750, HC-1, HC-4 





Walsh Refractories Corp. 
St. Louis, Mo. 


Brick, castables 





Washington Steel Corp. 
Washington, Pa. 


MicroRold 
MicroRold 
MicroRold. . 


Sheet, strip 
Sheet, strip 
Sheet, strip 


Types 302 to 347 
Types 410 and 430 








Waukesha Foundry Co. 
Waukesha, Wisc. 


Castings 
Castings 
Castings 


Castings 





Westinghouse Electric Corp. 
Hampton, S. C. 


Micarta 


Micarta 
Micarta 


Sheets, angle, rod, tube.... 


Sheets 
Bar stock...... 





Impregnated paper, fabric, 
asbestos, glass cloth 


Phenolic binder 





Ichabod T. Williams & Sons, Inc. Wisse ; ‘ Ekki. . Resists acid action 


New York, N. Y. 


Boards, planks, posts, 
blocks 








Yardley Plastics Co. 26.1 Extrude any shape 
Columbus, Ohio 26.2 Extrude and mold all shapes 
26.6 : Mold any shape 
26.10, 26.11 Extrude and mold any shape 
26.12.1 : Extrude any shape 


26.14 j Extrude and mold any shape 


Styrene 





Youngstown Sheet & Tube Co. 


Youngstown, Ohio 


Yoloy 


Pipe, conduit, sheets, plates, 
bars 


Nickel-copper alloy steel 
(Approx. 2% Ni, 1% Cu) 





Youngstown Sheet & Tube Co., 


Fibercast Co. Div. 
Sand Springs, Okla. 





Zirconium Corp. of America 
Selon, Ohio 


Fibercast 


Fibercast 


Reinforced epoxy pipe and 
fittings 

Reinforced polyester pipe 
and fittings ieee 


Glass-epoxy 


Glass-polyester 








Zirconium Metals Corp. of 
Ame 
New York, N. Y. 


Rod, tube, brick, plates. . . 


Zirconium. oxides, dense and 
insulating 

Zirconium oxides; refractory- 
metal and rare-earth oxides 








Sponge, ingots, billets, slabs, 
strip, sheet, plate, pow- 
der, wire 


Commercial zirconium, reac- 
tor-grade zirconium, Zirca- 
loy-2, Zircaloy-4 





LATE ADDITIONS 





260 Carl N. Beetle Plastics Corp. Sheets, tubes, pipe 


me Fall River, Mass. 


261 Borden Chemical Co. 
New York, N, Y, 





Polyco. . bate Liquid, powder 
Cascophen. . - Liquid 
Cascorez . Powder, liquid 





Copo. . . Liquid latex 


262 #Copolymer Rubber & Sane ‘i 
Carbomix........... Bales 


Chemical Corp. 
Baton Rouge, La. 
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{RONS nse —- 
Bethlehem Foundry and Machine Co. Tech 1 bulleti tings 
James B. Clow & Sons, Inc. — x Ductile iron pipe 
The Duriron Co., Inc. J x Extensive tables of corrosion resistance 
Goslin-Birmingham Mfg. Co. Casting, fabrication 








CARBON STEELS 
Babcock and Wilcox Co., 46 Tubing 

Tubular Products Div. 50% Welding fittings 
Pipe and fittings 
Heat-exchanger tubing 
Cannon-Muskegon Corp. Metal selector 
Empire Steel Castings, Inc. 253L: Casting designation chart 
Goslin-Birmingham Mfg. Co. Casting, fabrication 
H. M. Harper Co. ed 5 | Extruded shapes 
Republic Steel Corp. 1013R List of products & sales offices 
Sharon Steel Corp. — x Surface-rolled patterns 
Superior Tube Co. 3 ¢ Tubing catalog 


CLAD, BONDED STEELS — — 
Bart Laboratories and Design, Inc. — Lectro-Clad pipe, fittings and tubing 

Corrosion control 

Pipe and fittings 

Corrosion guide 

J. Bishop and Co., Platinum Works Tubing (1 page on clad metals) 

Bridgeport Brass Co. Duplex tubes 

General Alloys Co. Fabrications 

Glascote Products, Inc. Glass-lined pipe & fittings 

Jessop Steel Co. Stainless-clad steel 

Luken ; Steel Co. Lukens clad steel 

Pfaudier Permutit, Inc., Pfaudler Div. Glasteel, complete tech. data 

Weirton Steel Co. Zinc-coated steel, electrolytic 

Zinc-coated steel 
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ALLOY STEELS 
Babcock and Wilcox Co., T467 Tubing 
Tubular Products Div. 502 Welding fittings 
FB77A 3 Pipe and fittings 
Cannon-Muskegon Corp. —— Metal selector 
J. Bishop and Co., Platinum Works T-12 Tubing 
Blaw-Knox Co., National Alloy Div. Castings 
Empire Steel Castings, Inc. s Casting designation chart 
Goslin-Birmingham Mfg. Co. Casting, fabrication 
Jessop Steel Co. Castings 
Republic Steel Corp. List of products & sales offices 
Superior Tube Co. 2 Tubing catalog 
Union Carbide Metals Co. ¥ Wall chart 
Austenitic alloys 
United States Steel Corp., Pipe & tubes 
National Tube Div. 
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WROUGHT STAINLESS STEELS- 
Allegheny Ludlum Steel Corp. 


Babcock and Wilcox Co., 
Tubular Products Div. 


J. Bishop and Co., Platinum Works 
Carpenter Steel Co. 
Carpenter Steel Co., Alloy Tube Div. 


G. QO. Carlson, Inc. 
Crucible Steel Co. of America 


Damascus Tube Co. 

The Duriron Co., Inc. 

Eastern Stainless Steel Corp. 

Empire Steel Castings, Inc. 

Firth Sterling, Inc. 

General Alloys Co. 

H. M. Harper Co. 

Jessop Steel Co. 

H. K. Porter Co., Inc., Riverside Alloy 
Metal Div. 

Republic Steel Corp. 


Sharon Steel Corp. 
Superior Tube Co. 
Trent Tube Co. 

Union Steel Corp. 


United States Steel Corp., Nat. Tube Div. 
Wallingford Steel Co. 


ADV153 


ADV177 


A/la 


1013R 
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Stainless steel handbook 
Stainless fabrication 
Stainless plates 
Stainless bars 

Stainless wire 

Stainless sheet and strip 
Stainless selection 
Stainless tubing 

Tubing 

Welding fittings 

Pipe and fittings 
Tubing 

Special alloys 


Carpenter 20 CB 

Booklet and folder—heads 
Fabricators handbook 

Data sheets 

Pipe & tubing 

Tubing 

Austenitic—tables of corrosion resistance 
Austenitic data sheets 

Cast form only—prec. hardening 
Martensitic alloys 

Fabrications 

Extruded shapes 

Types available & properties 
Design handbook 


Applications of sheet stainless 
List of products & sales offices 
Selecting stainless steels 
Tubing catalog 

Tubing & pipe 

Specification 

Welding facts 

Development of 20 Alloy 
Pipes & tubes, austenitic 


General brochure 





CAST HIGH ALLOYS 
Alloy Steel Products Co. 


American Brake Shoe Co., 
Electro-Alloys Div. 

Babeock & Wilcox Co., Alloy Div. 

Blaw-Knox Co., National Alloy Div. 

Empire Steel Castings, Inc. 

Cannon-Muskegon Corp. 

ESCO Corp. 

Firth Sterling, Inc. 

General Alloys Co. 


Jessop Steel Co. 
Midwest Alloys, Inc. 


Stainless Foundry & Eng., Inc. 


Taylor-Wharton Co. 
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Corrosion-resistant valves 

H:S8O« corrosion curve 

26 Cr-35 Ni heat-resistant alloy 
Centrifugal Ni-Cr castings 

Heat- and wear-resistant castings 
Heat- and corrosion-resistant castings 
New high temperature alloy 22H 
Casting designation chart 
Casting designation chart 
Vacuum melting procedures 
Melting procedures 

Custom alloy-steel castings 
Notebook—cast vs. wrought 
Precip.-hardening stainless 

1,300 F. Fe-Ni-Cr alloy 
Fabricated parts 

Cast-to-shape steels 





ALUMINUM & ALLOYS 
Aluminum Co. of America 


Bridgeport Brass Co. 
General Alloys Co. 





Harvey Aluminum 
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Al in the process industries 
Pipe & fittings 


Duplex tubes 
Fabricated parts 





Mill products & alloys 
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Revere Copper & Brass, Inc 
Reynolds Metals Co. 


Union Carbide Corp., Linde Co. 


801-20-1 
700-1-2 
732-1-12 
732-1-11 
729-8-0 
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732-1-1 
F-1402 
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Catalog of products 

Structural aluminum design 

Mill products 

Aluminum for the petroleum industry 
Aluminum for the process industries 
Wrought-alloy properties 
Heavy-end pipe 

Duplex pipe 

Aluminum data book 

Welding data book 

Welding, brazing, soldering 
Aluminum for heat exchangers 
Spherical powders 


SERVICE NO, 





BERYLLIUM AND ALLOYS ————— 
Brush Beryllium Co, 


Superior Tube Co. 


Reprint 34 
11 


7 


26 


eoanndS 


Fabrication of Be 
Alloy directory 
Be-oxide pamphlet 
Be-copper tubing 
Pure Be tubing 





COBALT AND ALLOYS 
Union Carbide Corp., Haynes Stellite Div. 


30,076C 


Corrosion resistance 





COPPER AND ALLOYS 
American Manganese Bronze Co. 
Anaconda American Brass Co. 


Ampco Metal, Inc, 


Bridgeport Brass Co. 


Chase Brass and Copper Co. 


New Jersey Zinc Co. 
Phelps Dodge Copper Products Corp. 
H. K. Porter Co., Inc., 
Riverside Alloy Metal Div. 
Revere Copper & Brass, Inc. 
Scovill Mfg. Co. 


Union Carbide Corp., Linde Co 
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Data sheet on Hytensl Bronze 
Alloy tables 

Corrosion resistance of Cu & alloys 
Aluminum-bronze alloys 

Corrosion resistance—Al bronzes 
Bronze weldrod 

Machining proced Alb 

Alloy 77 

Hi-Y 70/30 cupro nickel 

Cladmetal tube sheet 





Alloy folder 

Welding and brazing rods 
Process tubing 
Nickel-silicon bronze 
Tellurium-nickel bronze 
Nickel-phosphorous bronze 
Tellurium copper 

Pressed brass & nickel silver 
Varied literature on request 
Phosphor bronze 

Nickel silver & cupro nickel 
For the process industries 
Technical data 
Applications 

Spherical powders 





MOLYBDENUM AND ALLOYS 
Union Carbide Corp., Linde Co 


Wah Chang Corp. 


Introduction to single crystals 
Purity, properties 

Sizes & availability 

Also hafnium 





MAGNESIUM AND ALLOYS ————— 
Alabama Metallurgical Corp. 
Dow Chemical Co. 


NICKEL AND ALLOYS ———— 
Alloy Steel Products Co. 


J. Bishop and Co., Platinum Works 


Cannon Muskegon Corp. 


The Duriron Co., Inc. 

Firth Sterling, Inc. 

General Alloys Co. 

H. M. Harper Co. 

H. K. Porter Co., Inc., 
Riverside Alloy Metal Div. 

Superior Tube Co. 


216 
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Primary magnesium 
Extensive data on available forms 


M-167 
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Monel & nickel valves 
Hastelloy valves 
Tubular products 
Data sheet 

Rene 41 

Metal selector 

Vacuum melting 
Extensive tables of corrosion resistance 
High-temperature alloy 
Fabricated parts 
Extruded shapes 
Nickel alloys 


Tubing 





M-168 
M-169 
M-170 
M-171 
M-172 
M-173 
M-174 
M-175 
M-176 
M-177 
M-178 
M-179 


M-180 
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NICKEL AND ALLOYS (Cont'd) 


Union Carbide Corp., Haynes Stellite Div. 


Union Carbide Corp., Linde Co. 
NOBLE METALS AND ALLOYS. 


Corrosion resistance 
Spherical powders 





J. Bishop and Co., Platinum Works 
Handy & Harman 
Kennametal, Inc. 


TANTALUM__ 


ey & 


Platinum metals products 
Platinum data sheets 

Brazing alloys 

Fine silver 

Corrosion-wear series 








J. Bishop and Co., Platinum Works 
Damascus Tube Co. 
Fansteel Metallurgical Corp. 


Kawecki Chemical Co. 
Kennametal, Inc. 
Stauffer-Temescal Co. 

Superior Tube Co. 

Union Carbide Corp., Linde Co, 


Wah Chang Corp. 


COLUMBIUM AND ALLOY. 
J. Bishop and Co., Platinum Works 
E. I. du Pont de Nemours and Co. 
Kawecki Chemical Co. 
Kennametal, Inc. 

Superior Tube Co. 
Union Carbide Corp., Linde Co. 


Union Carbide Metals Co. 
Wah Chang Corp. 


121 
F-1397 
F-1398 
F-1400 
F-20143 


ODA A ST | 


Data sheet 

Chart 

Corrosion-resistance tables 
Corrosion-resistance tables 
Data sheet 

Tungsten alloy 

90 Ta—10W alloy 

Tubing 





TE 


ing 
Introduction to single crystals 
Purity, properties 
Sizes and availability 
Mechanical properties of new alloys 
Also hafnium 





TITANIUM AND ALLOYS 
Crucible Steel Co. of America 


Damascus Tube Co. 
H. M. Harper Co. 


Harvey Aluminum 
Kennametal, Inc. 


Superior Tube Co. 


Titanium Metals Corp. of America 


Union Carbide Corp., Linde Co. 


Union Carbide Metals Co. 


ADV 177 
ADV 215 
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Pipe & tubing 

Use in chemical process industries 
Chart 

Extruded shapes 
Corrosion-resistance tables 
Sintered carbides 

Properties of cemented carbides 
Kentanium titanium carbides 
Designing with sintered carbides 
Tungsten alloys 

Tubing 

Weight tables 

Corrosion-resistance tables 
Machining properties 

Introduction to single crystals 
Purity, properties of Ti-compounds 
Sizes, availability of Ti-compounds 
Wall chart 

Ti and Cr carbides & borides 





TUNGSTEN AND ALLOYS 
Firth Sterling, Inc. 
Kennametal, Inc. 


Union Carbide Corp., Linde Co, 


Wah Chang Corp. 


B666 
B-111B 
B-222 
F-1402 
F-1397 
F-1398 
F-1400 
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Extensive physical properties tables 
Kennametal sintered carbides 
Properties of carbides 
Designing with carbides 
Alloys available 
Corrosion-wear series 
Spherical powders 
Introduction to single crystals 
Purity, properties 

Sizes and availability 

Also hafnium 
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VANADIUM AND ALLOYS 
Superior Tube Co, 
Union Carbide Corp., Linde Co. 


Union Carbide Metals Co. 


Tubing 

Introduction to single crystals 
Purity, properties 

Sizes and availability 
Properties & applications 


M-244 





ZINC AND ALLOYS 
New Jersey Zine Co. 
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Zine metals & alloys 
Rolled zinc & Zilloy 








M-245 
M-246 
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ZIRCONIUM AND ALLOYS 
J. Bishop and Co., Platinum, Works 
The Carborundum Co. 


_ 
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Tubular products M-247 
Complete Zr refi M-248 
Chemical Engineering reprint M-249 
Zr data file M-250 
Mill products M-251 
Tubing M-252 
Also hafnium M-253 
Properties of Zr metal M-254 
Available types M-255 
Price schedule for Zr metal M-256 





ao 


Carborundum Metals Co 

Harvey Aluminum 

Superior Tube Co. 

Wah Chang Corp. 

Zirconium Metals Corp. of America, 
Div. of National Lead Co. 
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ASBESTOS MATERIALS. 


Philip Carey Mfg. Co. Product listing M-257 


Asbestos fiber & shorts M-258 
Forms available M-259 
Asbestos board M-260 
Packing applications M-261 
Transite asbestos-cement sheets M-262 
Varied literature M-263 
Sheet—various mixtures M-264 
Packing & asbestos sheet M-265 


Greene, Tweed & Co. 

Johns-Manville 

Keasbey & Mattison Co. 

Rogers Corp. 

Seal-Tite Mfg. Co., Inc., 
Div. of Atlas Asbestos Co. 


abba hin wc 





CARBON AND GRAPHITE 
The Carbone Corp. RD-100 
PB-103A 
PB-EM102A 
Graphite Specialties Corp. G8-101 
Great Lakes Carbon Corp. a 
Kearney Industries, Delanium Graphite Div.| CR60 
959 


Graphite for rupture discs 

Impervious graphite for heat exchangers 
Impervious graphite 

Impervious graphite 

Diversified applications for carbon 
Corrosion resistance 

Heat exchangers 

Properties & applications 

Mechanical carbon & graphite 

Carbon, graphite and Karbate equipment 
Prices 

Carbon brick 

Carbon brick prices 

Porous carbon & graphite 

Porous carbon & graphite prices 

Pipe prices 

Graphite powder prices 

Carbon particle prices 
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Stackpole Carbon Co. 


Union Carbide Corp., 
National Carbon Co. 
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GLASS sole 
Corning Glass Works Properties of commercial glass 
2 | Designing with glass 
Pyrex pipe and fittings manual 
Haveg Corp. 8 | Havelex—glass reinforced with mica 
Owens-Illinois, Kimble Glass Co. Glass pipe 
Pittsburgh Corning Corp. Foamglas 





FUSED SILICA 
Corning Glass Works Multiform 
Pittsburgh Corning Corp. j Foamsil 
Foamsil 
Thermal American Fused Quartz Co. _- d Vitreosil 
H. L. Thompson Fiber Glass Co. Refrasil (high-temperature plastic-silica) 





CHEMICAL PORCELAIN 
Coors Porcelain Co. § Catalog of forms available 
Tube data 


Lapp Insulator Co. 7 Porcelain for process industries 
‘ General brochure 


U. 8. Stoneware Co. =f 
» Pipe, fitting, valves, tower packing 





STONEWARE te 
General Ceramics Corp. f Pipe & fittings 
x Pipe & fittings—installation 


Logan Clay Products Co. Channel pipe 
y General brochure 


U. 8. Stoneware Co. 





REFRACTORIES, BRICK, CERAMICS 
Belden Brick Co. Acid brick and tile—shapes 
The Carborundum Co., Refractories Div. 


Thermal conductivity effects 
Radiation, convection effects 
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REFRACTORIES, CERAMICS (Cont'd) 
Coors Porcelain Co, 


Corning Glass Works 
General Electric Co. 
Illinois Clay Products 
Ironton Fire Brick Co. 
Johns-Manville 


McDanel Refractory Porcelain Co. 
Pfaudler Permutit, Inc., Pfaudler Div. 


North American Refractories Co. 
H. K. Porter Co., Refractories Div. 


U, S. Stoneware Co. 


Zirconium Corp, of America 
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High-alumina ceramics 
Beryllium-oxide ceramics 
Properties of Pyroceram 
Fused MgO 

Several pamphlets—fire clay 
List of refractory products 
Fire brick 

Castables, sprays 
Combustion tubes 
Industrial ceramics 
Industrial ceramics 
Nucerite ceramic-metal 
Refractory bricks & castables 
Basic refractories 

High alumina 

Superduty fire brick 
Superduty silica brick 

Alite sintered aluminum oxide 
Acid-proof brick 

Zirconium oxide 

Brick, plate 

Ram mixes 

Sizes, prices—tubes, boats 
Grains 

Product listing 





ACRYLICS. 
J. T, Baker Chemical Co 
Rogers Corp. 
Rohm & Haas Co. 


PL-11 


PL-229E 


Technical data sheet 
Combined with Orlon fiber 
Plexiglas—resistance to chemicals 


M-310 
M-311 
M-312 
M-313 
M-314 
M-315 
M-316 
M-317 
M-318 
M-319 
M-320 
M-321 
M-322 
M-323 
M-324 
M-325 
M-326 
M-327 
M-328 
M-329 
M-330 


M-336 
M-337 





ABS POLYMERS 
American Hard Rubber Co 
Borg-Warner Corp., Marbon Chemical Div. 
General Tire & Rubber Co. 
Bolta Products Div. 


EPOXIES 
Amercoat Corp. 
Atlas Mineral Products Co 





CIBA Products Corp. 
Dow Chemical Co. 


du Verre, Inc 


Haveg Corp. 


Heil Process Equipment Corp. 
Pennsalt Chemicals Corp. 


Reichhold Chemicals, Inc. 
Rogers Corp. 
Westinghouse Electric Corp. 


Union Carbide Plastics Co. 
Youngstown Sheet & Tube Co., 
Fibercast Div. 


CE-80 


ABS-8 


Pipe, fittings, valves 
Cycolac 
Boltaron thermoplastic sheet 


M-338 
M-339 
M-340 





General 
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F-7 
FRP-1 
B500 
CP-630 
AIA-23G 
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21 
20 
23 
24 
26 
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Bondstrand 

Rezklad materials 

Floor compounds 

Araldite epoxy resins 

Epoxy novolac resin 

Liquid resins 

Solid resins 

Resin-bonded fiber glass—fans 
Technical bulletin—chemical resistance 
Technical bulletin—physical prop 
Technical bulletin—specification 
Corrosion-resistant equipment 
Armored pipe & process equipment 
Glass-reinforced resin ducts, ete. 
Surfacing compounds 

Floor surface compounds 
Complete product lir 

Technical bulletin se 

Fiber reinforced 

Impregnated paper & fabric 
Impregnated asbestos & glass 
Material & data guide 

Corrosion resistance 

Pipe & tubing data 

Pipe prices 

Fittings—prices & sizes 
Handling 

Use in oil fields 


M-341 
M-342 
M-343 
M-344 
M-345 
M-346 
M-347 
M-348 
M-349 
M-350 
M-351 
M-352 
M-353 
M-354 
M-355 
M-356 
M-357 
M-358 
M-359 
M-360 
M-361 
M-362 
M-363 
M-364 
M-365 
M-366 
M-367 
M-368 





FURANES 
Atlas Mineral Products Co. 
du Verre, Inc. 


Haveg Corp. 
Pennsait Chemicals Co. 


CneMIcaL ENGINEERING—November 14, 1960 





5-2 

General 

1 

2 

3 

F-7 

FRP-1 
Data Sheets 



































Also phenolics 

Resin-bonded fiber glass—fans 
Technical bulletin—chem. res. 
Technical bulletin—physical prop. 
Technical bulleti pecifi +i. 
Corrosion. quip 
Armored pipe & process equipment 
Furane cements, mortars & grouts 
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M-369 
M-370 
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M-372 
M-373 
M-374 
M-375 
M-376 
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Firestone Plastics Co. 
Garlock, Inc. 
Rogers Corp. 
W. 8. Shamban & Co. 
Spencer Chemical Co. 


MELAMINES 


MRR HM 


Type 6 nylon 
Manufacturing facilities 
Reinforced nylon 
Packings 

General brochure 





‘Rogers Corp. 
Westinghouse Electric Corp. 


POLYESTERS, POLYETHERS 


Molding compounds 
Impregnated paper & fabric 
Impregnated asbestos & glass 





Atlas Powder Co. 
Celanese Polymer Co. 


du Verre, Inc. 


8. F. Goodrich Chemical Co. 
Haveg Corp. 


Heil Process Equipment Corp. 
Hercules Powder Co. 


Hooker Chemical Corp. 

Nopco Chemical Co., Plastics Div 
Reichhold Chemicals, Inc. 

Rogers Corp. a 
Westinghouse Electric Corp. 


PHENOLICS 


500-326 


2b 
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63-146 


Product bulletin 

Corrosion study 

Use of polyester resins 

Polyester resins 

Resin-bonded fiber glass —fans 
Technical bulletin—chem. res. 
Technical bulletin—physical prop. 
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General bulleti } \ 
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Corrosion quip 
Armored pipe & process equipment 
Ducts, etc. 

Penton polyether—corrosion resistance 
Polyether properties 
Blea + ¥. 


Pol yu rethane foams 
Hetron fire-resistant resins 


turers using Penton 





Polyester resins 
Polyesters 
Polyester glass mat 


M-393 
M-394 





Atlas Mineral Products Co. 
General Electric Co. 


Haveg Corp. 


Hooker Chemical Corp 
Pennsalt Chemicals Corp. 
Rogers Corp. 

Union Carbide Plastics Co. 
Westinghouse Electric Corp. 


POLYPROPYLENES 


5-2 
LCDL-494 
CDC-370 
F-7 

FRP-1 


J-2110 
63-060 
63-061 


Also furanes 

Industrial laminates 

Molding powders, resins, varnishes 
Corrosion-resistant equipment 
Armored pipe & process equipment 
Durez industrial resins 
Phenolic-resin cements 

Molding compounds 

Material & data guide 
Impregnated paper & fabric 
Impregnated asbestos & glass 


M-416 





Enjay Chemical Co. 
Hercules Powder Co. 
W. 8. Shamban & Co. 


Spencer Chemical Co. 


POLYETHYLENES 


Escon PP 
TIS P-4 
500-302C 


Escon polypropylene brochure 

Plastics technical information 

Pro-fax polypropylene—general brochure 
Rod & custom shapes 

General brochure 


M-417 
M-418 
M-419 
M-420 
M-421 





American Hard Rubber Co 
Celanese Polymer Co 
Dow Chemical Co. 


Hereuies Powder Co. 
Koppers Co., Inc. 
Nalge Co., American Vulcathene Div 


National Distillers & Chemical Corp., 


Industrial Chemicals Co. 
Orangeburg Mfg. Co. 


Phillips Chemical Co. 
Spencer Chemical Co. 


Studebaker-Packard Corp. 
Gering Plastics Div. 
Union Carbide Plastics Co. 
United States Steel Corp. 
National Tube Div. 
Westinghouse Electric Corp 
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Pipe, fittings, valves 

Various properties 

Expanded polyethylene 
Chemical resistance tables 
Hi-fax high-density polyethylene 
Applications & installation 
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we ’ Complete price information 
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Hi-temp Geon 
Pipe, fittings 
Conduit, test results 
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Cutting, threading & joining 
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Neoprene coatings 
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Pipe & fittings 
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Protective membrane linings 
Silicone cement 
Pressure-sensitive tape 
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Silicone sponge rubber 
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How to use this literature inventory 


To receive bulletins on materials of construction yow’re interested in: Find 
the Reader Service number in the right-hand column, then circle the cor- 
responding number on the special Reader Service Card, page 293 of this 


issue. 


Reprints Available Soon 


Reprints of this three-part report on materials of construction for the 
chemical process industries are now being prepared. Single copy price will 
be $1. Ask for Reprint No. 169. 
For fastest service in obtaining this or any Chemical Engineering reprint, 
please circle the appropriate number on the Reader Service Postcard in 
any issue. 
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Hints for Plant Startup: Part I 


Troubleshooting 
New 


Processes 


Getting a process on the 
line and keeping it there 
takes experience, for which 
this article is no substi- 
tute. But we can help you 
avoid unpleasant surprises. 


J. E. TROYAN 
Olin Mathieson Chemical Corp. 
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Proving out a new plant or process is ordinarily a tougher job 
than keeping an established operation on the line. More emer- 
gencies tend to arise and more unknowns exist. Until the 
operator gets the bugs out of the equipment and determines 
routine operating patterns, the new plant demands patience, 
ingenuity and plain hard work. 

In this article, we will attempt to present a broad summary 
of typical operating aids and techniques that have been found 
useful in some plant startups. These may not always be ap- 
plicable since new problems require new answers. However, 
we can meet the challenges of regular or startup operations 
more easily when we are able to draw upon the accumulated 
know-how derived from past experience. 

Operators should be alerted to watch for leaks of hazardous 
or toxic vapors, plugging up or fouling (as evidenced by pres- 
sure drop), contamination of process streams by dirt or other 
materials, loss of pump suction due to starved .feed or vapor 
lock, and other..conditions. Such things may be encountered 
often during startup of a new plant. Difficulties will crop 
up where they are not expected, and actually may not occur 
where anticipated. 

Since the plant operator is exposed to many more problems 
during startup than in a lined-out operation, he must be ac- 
quainted with the range of difficulties that he may encounter. 
You should emphasize such things during training, particularly 
during the simulated operation phase where some of the equip- 
ment problems will start to show up. 

Where problems are likely, or can be anticipated, make note 
of them in the standard operating procedures. Where symptoms 
can be described, but immediate solutions cannot be defined, 
the procedures should instruct the operator to bring any unusual 
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PLANT STARTUP . 





Sample analysis can provide important information on the state of the process, help pinpoint trouble. 


Analytical 


equipment can be as simple as the field Orsat analyzer (right) or as complex as this mass spectrometer (left). 


conditions to the attention of the supervisor in charge. 

Safety and uniformity of operation demand that 
personnel follow standard procedures. Each shift 
will then know that the previous group has been 
doing the job properly. If each shift tends to deviate 
from the standard operating procedure, it becomes 
difficult to confirm reasons for success or failure in 
the process operations. Often, good vs. bad product 
quality can be traced to slight variations in inter- 
pretation of the operating procedures. 

Separate log records or data tabulation sheets for 
particular pieces of equipment or critical parts of a 
process can help establish causes of difficulties when 
they occur. By pinpointing recurring difficulties, the 
plant superintendent can direct attention to these 
and eliminate what might be considered a minor 
problem on any one shift. 

Operating people can become accustomed to minor 
problems and accept them as routine. But such things 
as sticky valves or chronic plugging in portions of 
the equipment should be spotted by process engineers 
following startup and corrected. 

It is good practice to check valves routinely to 
prevent upsets or accidents. The position of every 
valve on every place of equipment should be double- 
checked during startup. When shutting down, iso- 
lating valves in piping should be closed. In critical 
operations, record the status of valving so that suc- 
cessive shifts will know the plant condition. 


Learn to Interpret Sights, Sounds, Smells 


Operators should always be on the watch for prob- 
lems that can be “sensed” rather than directly ob- 
served. By fixing in his mind what is standard and 
proper, the operating man will become accustomed 
to critical or key points of flow, temperature, pressure, 
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and even smeils, sounds and other characteristics of 
the process. He should then be able to spot deviations 
from these standards in any number of ways. 

We describe below some typical trouble indicators 
and conditions that you might encounter: 

Noisy equipment can mean poor lubrication, a blown 
rupture disk or safety valve, a foreign body in the 
equipment, or a loose or worn part. 

Vibration can indicate that the equipment needs 
better anchoring, or that a hanger or support has 
come loose, or that there is binding of moving parts. 

Leaks can be smelled, heard and seen. Rapid de- 
tection and prompt elimination of leaks is one of the 
essential duties of the plant operator during startup. 

Routine checking of temperatures, pressures, and 
flows, as previously mentioned, should be almost 
second nature to the operator. If he marks a standard 
point or range on the instrument, it will help indicate 
when the operation is going off-spec. Many processes 
have warning signals on the panel board that indicate 
improper control or malfunctions. But even before 
the warning is given, the operator should try to 
note the trend or change, and correct it as required. 

Samples may often indicate whether or not the 
unit is working properly. Obvious coloration or con- 
tamination is an immediate signal that something 
is amiss. 

An operator can sense the status of his equipment 
or process through observation of normal conditions, 
such as the presence of frost on a vessel, steam in 
a vent, a particular level in a gage glass, or the feel 
of hot or cold equipment. 

You should develop solutions during training ses- 
sions for the various types of problems or troubles 
that might be predicted for a plant startup. It should 
be automatic or instinctive procedure to swing into 
certain courses of action when troubles are diagnosed. 
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The process engineer should have established steps in 
the training manuals telling when and how primary 
variables are to be adjusted to eliminate difficulties. 


Temporary Lines Can Get You Out of Trouble 


Often during startup, temporary or jumper lines are 
required to keep a process running or to accomplish 
something not possible with the unit as designed. 
These jumpers can be hoses, flexible copper tubing, 
or regular piping put in temporarily. 

You must have suitable connections to make these 
installations. Strategic location of drains, taps, tees, 
etc., in piping layouts will supply the necessary spots 
for tie-in. Drains on steam traps, vents on exchang- 
ers and pressure-gage connections are typical places 
where hoses may be connected to circumvent an 
operating impasse. 

Sometimes, you must hot-tap to provide a connec- 
tion. This procedure lends itself preferentially to 
gases, steam, water and other common, nonhazardous 
materials. There have been numerous articles on the 
techniques that basically include the following steps: 
welding a collar to the pipe being tapped; adapting a 
valve and stuffing-box assembly to the coupling so 
that a hole can be drilled into the active process; shut- 
ting the valve after partial removal of the drill; and 
completing remaining tie-in piping. 

Temporary lines may be necessary under the follow- 
ing circumstances: (1) to bypass a leak that cannot be 
repaired immediately, but that must not be allowed to 
continue; (2) to bypass a section of plugged line; 
(3) to provide supplementary flow where the original 
line is undersized; (4) to bypass a piece of equipment 
that must be taken out of service; and (5) to inject 
materials into equipment for purging, flushing, chem- 
ical process needs, etc. 


Leaks Can Shut You Down 


Two basic kinds of leaks occur in chemical plant 
operations: those between the process and atmosphere, 
and those within the process. External leaks are reas- 
onably easy to observe and can usually be corrected 
or bypassed as discussed above. Internal leaks, in- 
cluding those where air is drawn into the process by 
vacuum, are more obscure. Their existence is often 
indicated only through secondary effects on the process. 

There are certain measures you can take when 
leaks threaten a shutdown and it is essential that the 
equipment be kept on stream. You can temporarily 
relieve pressure or stop flow while tightening the leak- 
ing flange, packing follower, fitting or whatever. You 
can put a temporary patch over the leak and apply 
pressure by clamps or wrappings to hold it in position. 
You can use various proprietary cements, cold solders 
and plastic formulations to fill cracks or holes. You can 
peen the leak shut or put a plug in it. 

Other remedies include pouring concrete around 
a break in ceramic or cast-iron pipe—usually applied 
on underground sections, freezing the area adjacent 
to the leak with dry ice or other coolant to isolate the 
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section, or injecting suitable solids into the process 
fluid so that solids carried to the leak form a seal. 

When leaks occur within the process, they are 
difficult to detect and often as hard to correct. Leak- 
ing valves are a common source of such trouble. A 
significant leak can be detected by temperature change 
or the sound or feel of the valve. Slow leakage, how- 
ever, requires isolation of a section of piping so 
pressure rise can be noted. Leakage can also be con- 
firmed by opening a vent in the isolated section. 

You can determine that leakage is taking place by 
analyzing utility or process streams for the possible 
contaminant. 

Color contamination, or two phases where there 
should be only one, can also indicate that internal leak- 
age is occuring. 


Plugs Plague All Plants, Old and New 


Plugging of liquid or vapor lines is a common occur- 
rence during plant startup. Experienced operators 
have a number of techniques that can be applied to 
eliminate this difficulty. The simple expedient of 
rapping carefully on a line with a wrench to cause 
vibration may break loose thick slurries or solids. 

Where there is a positive plug that cannot be broken 
by ordinary pressures, you can hook up a hydraulic 
pump and apply higher pressures. In using this tech- 
nique, take care to prevent aggravation of the plug 
or damage to the equipment. High-pressure nitrogen 
can be used in the same manner. 

Frequently, an operator may use a technique called 
“rocking” the system, where he rapidly raises and 
lowers the pressure to dislodge material. 

mxternal application of heat by steam, hot water, 
or even flame, will clear plugs caused by solidification 
of high-melting material. Electrical windings or strip 
heaters can also be applied to the same end. Steam 
tracing with flexible copper tubing overlaid with insu- 
lation tape or jacketing is most common. 

Processes handling solids or slurries are frequently 
plagued with plugging problems, particularly during 
startup. Chemical removal of these plugs is frequently 
required when the material is otherwise difficult to 
get at or remove. The more constricted the channels 
being cleaned, the more difficult cleaning by this 
method will be unless good circulation is established. 
The procedure does not work well where many alter- 
nate flow paths are possible, such as in tubes of 
exchangers. 

Water is the preferred cleaning agent if it will dis- 
solve the material. But in some processes, the materials 
causing the plugging may be too reactive with water, 
in which case the cleaning solution must be modified. 

When using temporary hoses on slurry or sludge 
containing streams, you should have an air or gas 
connection available for purging. 

Steam purges are very useful when dealing with 
materials that tend to set up if the temperature drops 
too low. This would include such products as naph- 
thalene and crude oil that are not affected by traces of 
water from condensed steam. 
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PLANT STARTUP . 


When starting up plants, it is frequently necessary 
to purge air from the equipment before introducing 
process materials. When shutting down for repairs or 
inspection, the reverse procedure may be necessary— 
you might have to purge the process material. 

To save purging time, you should isolate a mini- 
mum volume of the process with block valves or blind 
flanges to permit localized venting and purging. 

When a process contains poisonous, explosive, pyro- 
phoric or other hazardous materials, you may need a 
number of specialized techniques for purging, before 
opening the equipment to the air. Generally, you can 
follow two systems: 

1. Blow down or vent the material to atmosphere 
directly, through special vents or scrubbing systems, 
followed by (a) evacuation by steam jet or mechanical 
vacuum pumps or (b) purging with inert gas, such as 
nitrogen, CO, or natural gas. 

2. Flush the equipment by positive displacement, or 
by pressuring and venting a number of times. 

Let us consider in more detail the pressure-venting 
technique where. we wish to eliminate a _ volatile 
material. Though evacuation can be incorporated into 
this sequence, it is normally employed only where the 
material has a low volatility. You should also avoid 
evacuation when there is a possibility that air-in leak- 
age to the system may be hazardous. 

Purging should clean up simple systems readily 
after initial blowdown. Where intricate piping and 
equipment is involved, however, results may be less 
than perfect. 

Complicated systems, therefore, should be pressured 
and vented several times. You can calculate the num- 
ber of cycles necessary to complete the purging by 
determining the maximum allowable residual concen- 
tration of contaminant in the system. For example, 
a single purge in which the inert gas pressure is 
raised to 105 psia. and then vented to atmosphere will 
leave about 14% of the contaminant in the process. 
A second cycle will reduce the contaminant to 2%, a 
third to about 0.3% and a fourth to 0.04%. 

Properties of the contaminant will determine 
whether purging must be carried only below the lower 
explosive limit or to some concentration that is below 
the maximum allowable toxicity limit. 

Even the purge diluent must be carefully selected 
when handling certain special materials. Argon, 
helium, hydrogen or CO, may be preferable to nitrogen 
or natural gas in some systems. 

Bear in mind that after a system has _ been 
thoroughly purged with an inert gas, it must not be 
entered without proper personnel protection. 

Final flushing of a system with air may be desir- 
able after the inert purging steps have brought the 
contaminant to an acceptable level. 


Careful Operation Saves Time and Money 


How often have we heard of incidents where batches 
have been run to the sewer by error, or materials 
have been mixed by mistake? To prevent this sort 
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of problem in plant startup, it is good operating 
procedure to double-check levels in process equipment 
as material is transferred from one place to another. 

Keep in mind the basic material balance concept and 
make mental calculations to see that there is consist- 
ency between transfers and receipts. Never unload 
into a tank or system without calculating, at least 
roughly, whether there is enough space. Check valves 
for proper settings, particularly bottom valves. 

Sample valves or plug cocks that the operator 
thought “were turned the other way” can cause grief. 

What do you do when you cannot convey material 
from one process section to another because the regu- 
lar installed pump is inoperable? Experienced oper- 
ators have a number of techniques that could work. 

They might apply pressure to the tank, forcing the 
contents to flow where desired. In this case, you 
must consider the pressure rating of the tank. 

In another variation, you can apply vacuum to the 
receiving system to get the same effect as pressuring 
the sending tank. Again, you must consider the 
vacuum rating of the equipment. 

If the transfer problem is due to a plugged or 
vapor-locked pump, then the pump must be cleared. 
Techniques for getting pumps to work will be dis- 
cussed at length in another article. But here are two 
simple tricks: If the pump is partially plugged, blow- 
ing backwards through the pump into the tank being 
emptied will often clear it. If it is vapor-locked, 
venting or cooling the pump may cure the trouble. 

(This article, the first of two dealing with new- 
plant troubleshooting, is the promised sequel to “How 
to Prepare for Plant Startups in the Chemical] In- 
dustries,” by the same author, that appeared in the 
Sept. 5, 1960, issue of CE. 

The second article, on troubleshooting equipment, 
will appear in an early issue. Clip and save these 
articles with your copy of the report.—Editor.) 
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YSTEMS ENGINEERING, PART 10 


Systems Literature 


To show project engineer how systems work has 
succeeded, the systems group cites eight articles. 


THEODORE J. WILLIAMS, Monsanto Chemical Co. 


Having presented the process engineers of Quandary 
Chemical Co. with some rudimentary details of process 
control theory and control system design, the systems 
group received the following memorandum from their 
old friend, Joe Smirk. 


MEMO 
FROM: Joe X. Smirk 
TO: Systems Engineering Group 


We’ve seen what you could do in getting our proc- 
ess out of a bind, and we appreciate the instruction 
your group has been giving us on the theory behind 
your work. Several of our people, however, are still 
not convinced that there is anything to this “systems 
stuff.” They feel you have just been lucky in working 
out the process development and troubleshooting of 
our last plant. Can you give us some examples of 
studies that others have made and the results they 
attained with their systems programs? This should 
help convince them that you’re on the right track. 


Although systems engineering in the process industries 
is still quite new (less than six years old as of this 
writing), the literature contains eight articles describ- 
ing ways to apply all or part of the procedures outlined 
in this series.* Several articles give results obtained 
~* Based on the 1959 Schoch Lecture at the University of Texas, 
the series has appeared in Chemical Engineering, Feb. 8, 1960, 
pp. 121-16; Mar. 7, pp. 131-6; Apr. 4, pp. 139-44; May 2, pp. 121-6; 


May 30, pp. 97-102; June 27, pp. 113-118; July 25, pp. 119-124; 
Aug. 22, pp. 127-132; Oct. 17, pp. 181-186. 
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and some economic benefits associated with them. A 
majority of the articles concern themselves with the 
advantages to be gained from an analog computer simu- 
lation of the process or plant in question. 

There’s an understandable reluctance on the part of 
management to permit publication of systems work. 
A larger number of articles aren’t yet availablet be- 
cause of the proprietary nature of most of this work. 
For this same reason, none of the quoted articles gives 
the complete story about the application involved. 
Taken as a group, however, the articles do serve to 
point out some benefits to be derived from the systems 
approach and to prove its worth as an aid to engineer- 
ing design and plant operation. 

The articles we review here will be classified by types 
of chemical processing equipment. These are chemical 
reactors, evaporators, distillation and related separa- 
tion operations and a plant waste disposal system. 


Reactor Design and Control 


Worley, Franks and Pink*® show how an analog com- 
puter was used to help design the optimum control 
system for a batch reactor whose temperature profile 
had to be maintained within 1° F. during a widely 
varying temperature cycle of operation. This paper, 


+ But, see Chem. Eng., this issue, pp. 110-4, and Control Eng., 
Nov. 1960, pp. 103-14 for description of application of computer 
control to an ammonia plant. 
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A catalytic-reaction process with recycle stream.—(Fig. 1) 


which also gives an excellent discussion of the analog 
computer circuits required to solve various parts of the 
problem, shows the total] inapplicability of various pro- 
posed single-loop controls. Further, it develops the 
cascade-control system that was necessary to give the 
degree of temperature control desired. This article 
shows advantages of computer simulation for trial-and- 
error proof of a proposed control-system design prior 
to construction rather than field-testing the proposed 
system after the plant is built. 

In another article, Batke, Franks and James’ de- 
scribe procedures in using analog computer simulation 
to determine the proper control system for a catalytic 
hydrogenation reactor that exhibited cyclical perform- 
ance in operation. Though the article doesn’t disclose 
the nature of a troublesome byproduct, or give the final 
control system design evolved, it is important for its 
discussion of the successful method of attack to use 
on such problems. 

Fig. 1 shows the over-all process. Note the inclusion 
of all the elements making up a complete processing 
plant—for instance, as in the process that forms the 
discussion example for this CE series on systems engi- 
neering. It’s the recycle streams in both cases that can 
lead to plant cyclical operation or even instability. 

Fig. 2 outlines the analog computer simulation pro- 
gram required to represent the plant’s operation. Dy- 
namics associated with the cooler or with the gas 
recycle stream have been ignored. For simulation, the 
reactor has been divided into four well-mixed sections, 
each with an associated time delay. This approximates 
the intermediate action between that of fully stirred 
tank dynamics and that of a completely plug-flow 
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Computer program simulates the plant operation.—(Fig. 2) 


regime that exists in a packed-bed catalytic reactor. 
Each section is approximated by a transfer function 
for temperature similar to 


T:/T, = Ke-??/(rp + 1) 


The actual expression used by the authors was some- 
what more complex, however, since it also included 
reaction terms. In chemical process dynamics studies, 
the approximation shown here is often used to repre- 
sent much more complicated systems. Careful selection 
of G and ; can often give a good representation. 

In yet a third paper, R. G. E. Franks of Du Pont dis- 
cusses and illustrates in general terms a method of 
attack for analog simulation of a complex reaction 
system that includes a reactor and its associated sepa- 
ration equipment.’ Particularly of interest is his dis- 
cussion of methods of handling control system compo- 
nents, such as valves and controllers, and his derivation 
of the equation and computer diagram for a partial 
condenser. 


Distillation and Solvent Recovery 


Three reports discussed here are concerned with con- 
trol of distillation and absorption systems. The paper 
by Lewis’ is probably the most complete of these. 

Lewis used analog simulation to prove system sta- 
bility and control system design for revision of a sol- 
vent recovery system that permitted great economy in 
utilities required to operate the process. Since use of 
countercurrent heat exchangers as heat economizers 
in this process caused a “positive feedback” or control 
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“destabilizing” effect, choice of a control system was 
a necessary part of the study. 

Because of the complexity of the actual plant sys- 
tems, numerous approximations to the actual dynamics 
of the various plant units were necessary. This article 
is especially valuable because of its discussion of such 
simplifications, and for pointing out the relative im- 
portance of these plant units in the computer simula- 
tion. 

Even with the numerous approximations required, 
Lewis’ simulation gave a quite accurate prediction of 
actual plant responses. It showed increased instability 
of the plant both at low feed rates and as the concen- 
tration of solvent in the feed increased. Periods of 
oscillation and amount of damping in the plant were 
reproduced as were the amounts of proportional band 
and reset required on the controllers. Fig. 3 shows 
the original and revised plant diagrams and serves to 
illustrate the control problems caused by this change. 

Woods’ describes how determination of the transfer 
function of a distillation-column control system by 
plant experimentation led to theoretical determination 
of the best controller settings for the process. 

He describes the original method of testing the col- 
umn and, more important, gives a detailed description 
of the reduction of these data to obtain the most prob- 


able transfer function of the top portion of the column. 
This transfer function was approximated as two first- 
order lags and a dead time. 

The larger first-order lag of 1.05 min. was attributed 
to response of the temperature detector, thermowell 
and transmission tubing. Dead time of 3.0 min. was 
attributed to actual physical holdup of liquid on the 
trays between the temperature sensing point and the 
top of the column. 

Woods then goes on to describe the graphical trial- 
and-error procedure required for determining optimum 
controller settings. Since, in form, he has an almost 
identical control model, this discussion follows closely 
the one already presented in Part 9 of this CE series. 
The required procedure is developed differently than 
that described in the earlier part of this series, how- 
ever, and thus is valuable for the reader’s study be- 
cause of the different approach. 

The second Woods article’ shows how the analog 
computer was used to “choose” between two possible 
piping arrangements for adding an additional scrubber 
to a four-stage stripper-scrubber train, with the pro- 
posed control system for each. Results of this study 
show excellent agreement between computer simulation 
and later plant tests and again serve to point out the 
desirability of such steps prior to plant installation. 
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Flowsheet of solvent recovery plant shows “before” and “after” of plant change. Before revision of plant to recover 
waste heat, flow lines followed solid-color lines; after revision, these were eliminated, white flow lines added.—(Fig. 3) 
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Original control system proposed for evaporator.—(Fig. 4) 


D. E. Johnson of Shell Development Co. has given 
what’s believed to be the first published report’ of 
process dynamics and control of vacuum evaporators. 
He doesn’t answer all the problems that he raises in 
his report, but it’s an excellent beginning. 

The evaporator and control system design shown in 
Fig. 4 was presented to Shell Development’s instru- 
mentation department by the designer with a request 
that they study it and suggest any changes necessary 
to assure good control. Steam flow to the steam chest 
of the evaporator was set by temperature of the liquid 
effluent, a concentrated urea-water mixture. Evapora- 
tor pressure was controlled by an air bleed on the 
ejector, and evaporator feed flow was governed by 
liquid level in a standpipe below the evaporator. Flow 
out of the system was regulated by pressure control on 
the next operation in line (a prilling tower) and thus 
couldn’t be used for level control, as is the normal case. 

Simulation of the system that included only the level 
control loop, as shown in Fig. 5 (alternative 1), was 
first made. It showed that the assumed “dead time” 
G, of 9 sec. was all out of proportion to the standpipe 
area A (not revealed). Even the best possible control 
permitted a level variation of 66 in. for a 10% load 
upset from the effluent flow. Accordingly, the pipe was 
tripled in diameter (i.e., 9A) resulting in a level vari- 
ation of 6 in. for a 10% load change. 

Following construction of the evaporator, but prior 
to its test, further literature search revealed some 
published data that indicated the desirability of a 
slightly more complex simulation using alternative 2 
of Fig. 5. In addition, the dead time G, was now esti- 
mated to be 23 sec., and r, was taken as 24 sec. 

Although too late to correct, this simulation showed 
that the expected level variation would now be in- 
creased to 14 in. In this simulation, the assumed dead 
time was associated with flow over the heat-transfer 
surfaces; the time constant was associated with the 
solution distributor tray. In the original solution, the 
9 sec. had been estimated as the flow-through time of 
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Analog simulation first checks level control.—(Fig. 5) 


liquid in the evaporator, an estimate later shown to 
be in extreme error. 

When the evaporator was first put on stream, the 
level control was inadequate, variations being much 
larger than expected. As a result, the first control 
system was discarded, and the revised system shown 
in Fig. 6 was installed. At the same time, frequency 
response tests were made to determine, if possible, 
what had been wrong with the original] analysis. 

These tests revealed the necessity for treating the 
revised contro] system by a simulation as complex as 
that of Fig. 7. The effect attributed to evaporator pres- 
sure had been totally unexpected, as had the extremely 
large size of the G, and 7, values of 38 sec. and 53 sec. 

Although the new control system stabilized the level 
control system, fluctuations in the vacuum system could 
still cause a change in evaporation level of 8.5 in./0.1 
in. Hg change in pressure. A more-sensitive pressure 
control system, i.e., smaller time constants K, and 7, 
and the addition of a pressure regulator on the steam 
line to the ejector were recommended for ccrrecting 
the latter difficulties. The much larger evaporator dead 
time and time constants were the source of the com- 
pletely unsatisfactory control of the original system, 
especially when combined with the vacuum upsets. 

While pointing out the extreme difficulty of estimat- 
ing process time constants from only rudimentary data, 
and the dangers involved in such a procedure, this 
article illustrates the value of such a preliminary study 
in pointing out sources of possible errors. Johnson is 
to be commended for his frankness in listing differ- 
ences between his estimates of these process param- 
eters and the actual values and the effect these had on 
system responses. The next researcher who tackles 
evaporator control will profit greatly. 


Plant Waste Disposal System 


Perhaps the most complete and helpful article to a 
reader seeking a background in systems engineering is 
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Revised control system used on the evaporator.—(Fig. 6) 


that by W. B. Field describing planning, analog simu- 
lation and design of a pH control system for use with 
a plant waste disposal system.’ 

Field begins his discussion by listing seven steps 
that he considers to be the major activities in the 
systems engineering of such a plant: 

1. Writing an accurate statement of the problem. 

2. Making a complete literature search. 

3. Developing the process system for simulation (i.e., 
developing the process mathematical model). 

4. Programming and wiring the analog computer 
from the mathematical model. 

5. Testing the analog model to prove its ability to 
simulate the desired process. 

6. Logically experimenting with the computer to 
develop the best plant design—a complete, but real- 
istically planned trial-and-error procedure. 

7. Building the plant, evaluating its performance. 

He also lists three advantages of the systems engi- 
neering-analog simulation approach which we repeat 
here for emphasis, even though they may be the essence 
of statements we have made earlier in this series: 

eThe method forces the engineer to make a de- 
tailed and thorough assessment of the system under 
study. The inherent properties must be understood, 
and with that understanding come new concepts that 
can then be conveniently tested for feasibility on the 
analog computer. 

eA realistic analysis can be made of various char- 
acteristics from interpretations of the behavior ex- 
hibited by the computer model. The systems engineer 
can actually “see” the action exhibited at any inter- 
mediate point in the model. And since the analog com- 
puter model includes all the characteristics (chemical, 
mechanical and instrumental) of the system, the proc- 
ess can be studied as an integrated whole. 

eA system design so derived permits a full, quan- 
titative set of specifications to be drawn covering both 
static and dynamic conditions. 

In developing the statement of his problem, Field 
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Final block diagram shown by frequency response.—(Fig. 7) 


made an in-plant survey and certain experimental 
measurements. He found that his proposed system 
would be subject to three major independent variables: 

1. The input pH could vary between 1 and 13—a 
12-decade range of hydrogen-ion concentration. In 
addition, pH could change at the rate of 1 pH unit/min. 

2. The waste-stream flow rate varied between 6,000 
and 12,000 gal./min. and could cover the complete range 
in five minutes. 

3. The commercial-grade reagents used for neutrali- 
zation could vary in strength by several percent. 

Field also was able to list seven questions that the 
successful designer of such a system must be able to 
answer in his final design: 

1. How many stages of mixing and reaction are re- 
quired for most-efficient operation? 

2. What are the proper tank sizes? 

3. Where should the pH measurements be made? 

4. Should closed-loop control be used, or is an open- 
loop system satisfactory? 

5. What is the best valve characteristic to use— 
linear or characterized? What ranges are best? 

6. Could feedforward, adaptive or cascade control 
be used advantageously in this process? 

7. What are the best controller settings to use? 

Time spent in the library is possibly the most valu- 
able part of the whole study, since one can often find 
that all or a large part of the required task has been 
solved by a previous investigator. Even if the problem 
is a new one, the engineer usually obtains leads 
from the literature that greatly reduce the subsequent 
mathematical analysis and computer work. 


Development of Possible System 


Fig. 8 presents part of the process system finally 
developed. Blender A, first of three similar units, was 
placed ahead of the first reagent addition to smooth 
out some of the sharper fluctuations in waste stream 
concentration and thus ease the burden on the first- 
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Schematic for a pH neutralization system study.—(Fig. 8) 


stage mixer-reactor. The mixers, following blenders 
A and B, were made as small as possible to give the 
fastest practical response. The delay volume after each 
mixer permitted the flow to quiet after leaving the 
mixer to allow more accurate pH measurement. The 
delay volume also had to be as small as practical be- 
cause of destabilizing effect of dead time on control. 

Beeause of the tremendous variations of required 
neutralizing-reagent flow caused by the wide range of 
entrance pH values and the possible 2-to-1 fluctuation 
in waste-stream flow, one valve size would have been 
incapable of accurate flow control over the range re- 
quired. Accordingly, a split-range system of two valves 
per reagent, per section, was installed. 

Fig. 9 gives a block diagram of the resulting control 
system for each stage. A comparison of flow range of 
the large valve in the rough stage (following blender 
A) with the small valve in the finishing stage (follow- 
ing blender B) shows an over-all variation of 45,000- 
to-1 in the control span. 

The analog model required for simulating the neu- 
tralization system was unique in two respects. First, 
provision had to be made to allow the analog computer 
to handle the 12 decades of possible variation in ion 
concentration with the 3 to 4 decades of voltage avail- 
able in the computer. Second, all process time constants 
and dead times had to be made variable because of the 
fluctuations in stream flow rates. 

The first was handled by special nonlinear functions 
on the analog computer and by using a different scaling 
in each section of the process being simulated. The 
second provision was handled by making the feedback 
potentiometer a servomultiplier cup whose shaft was 
driven by the process stream flow rate. (As flow was 
varied, the time constant of the simulated process 
varied with that of the real process.) 

From his study of the process on the analog com- 
puter, Field found that the optimum controller con- 
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stants for the process at low flow rates was a 260% 
proportional band, a reset rate of 32.5 repeats/min. 
and a derivative rate of 0.054 min. In answer to the 
original seven questions raised in the problem state- 
ments, he proposed the following: 

1. Two stages were necessary and sufficient. 

2. The tank size in Fig. 8 proved satisfactory in the 
simulation. 

3. pH measurements should be made as close as pos- 
sible after the mixing-reactor stage. Some settling 
time must be allowed, however, to assure accurate 
measurement. 

4. Because of reagent variations, open-loop control 
was impossible; closed-loop control is required. 

5. Because a linear process was assumed, linear 
valves proved satisfactory. Dual-range valves were 
necessary as explained above. 

6. Further computer studies showed that an adap- 
tive control concept would give an additional 4-to-1 
control range increase. 

7. Optimum controller settings were found. 
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Here are two methods 
for slide-rule or 
digital-computer 
calculation. They use 
experimental data from 
binary vapor-liquid 
equilibrium relations 
and show you.... 


How to Predict Ternary Azeotropes 


IMRICH KLEIN, Chemical Engineer, Richmond, Va. 


To predict the ternary azeotrope, it is possible to use 
the data from the three binary liquid-vapor equilib- 
rium diagrams. In the method suggested here, an 
analytical equation depicting a second-order surface 
is fitted by the least-squares method to the experi- 
mental points of the vapor curve for the binary vapor- 
liquid equilibrium diagrams. The maximum or mini- 
mum value of this equation represents the ternary 
azeotrope. Because of its length, computations for this 
method are best suited for programming on a digital 
computer. 

It is also possible to use a shorter and simpler 
method that is suitable for slide-rule computations. 
This technique requires: two binary azeotropes, one 
point on the third binary phase diagram and the boil- 
ing points of the three pure components. The ternary 
azeotrope so computed is remarkably close to the 
experimentally obtained value. 

Binary liquid-vapor equilibrium diagrams plotted 
as temperature against composition contain two 
curves, The lower curve represents the initial boiling 
points of the binary mixtures as function of composi- 
tion, whereas the upper curve represents the final 
boiling points of the mixtures. 

A ternary liquid-vapor phase diagram can be repre- 
sented in three-dimensional space. Two dimensions 
are used to represent two of the three components 
and the third dimension represents the temperature, 
as shown in the diagram. 
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The two curves in the binary diagram correspond to 
two surfaces in the ternary diagram. The upper sur- 
face represents the vapor composition at equilibrium 
and is best suited to predict the ternary azeotrope. 
This surface can be closely approximated by an 
analytical equation of the second order, having the 
following form: 


"= Cn X22 + Cu Xi Xe + Ce X2 + Cw X1 + Cu X2+Co (1) 
where: 


T Temperature (dew point of mixture). 
X, Mole fraction of one component. 

X; Mole fraction of second component. 
C'mn Coefficients. 

m Exponent of X;. 

n Exponent of X:. 


Examine Method for Slide-Rule Computation 


If only the boiling points of the three pure com- 
ponents and boiling points and compositions of the 
three binary azeotropes are available, we can use the 
mathematical approach described below. 

The conditions for the three binary azeotropes are 
identical to those of the maximum or minimum points 
of a curve that are: 

(dT /dX;) = 0 when X, = 0 
(dT /dX2) = 0 when X; = 0 
(dT /dX,) = O when X; = 0. Hence, X; + X: = 1 
By applying the three conditions to Eq. (1), we 
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obtain the following equations that relate the extreme 
points of the vapor-liquid equilibrium curves: 
2C x (X,) Bt Cio = 0 


2Cm (Xz) + Cu = 0 
2(Cx — Cu + Cw) (X1')e + (Cu — 2Ce + Cro —Cu) =0 (4) 


Subscript B refers to the binary azeotropes and X,’ 
to the binary system in which X, = 0. We can get 
better results by replacing Eq. (4) by an equation 
that is obtained after substituting the coordinates of 
the experimental point of the third binary diagram 
into Eq. (1). 

By substituting the boiling points of the three pure 
components into Eq. 1, we get three more equations. 
Solving these three equations simultaneously with Eqs. 
(2), (3) and (4), we can easily find all six coefficients 
for Eq. (1). 

The ternary azeotrope is the maximum or minimum 
point of the surface represented by Eq. (1) whose 
coefficients are calculated as previously described. The 
conditions for this maximum or minimum point are 
(OT/OX,) = 0 and (O07/0X.) = 0. Applying these 
conditions to Eq. (1), we get the following equations: 


2C'm Xia + Cu Xea = —Cro (5) 


Cu Xia + 2Cre X24 -= —Con (6) 


Solving Eqs. (5) and (6) simultaneously for X,, 
and X,,. gives the composition of the ternary azeotrope. 
By inserting these values into Eq. (1), we get the 
boiling point 7, of the ternary azeotrope. The ternary 
azeotrope P,, is completely defined by determining the 
values for X,,, X.. and T,,. 

This method was tested on a ternary azeotrope for 
the system (carbon disulfide-methanol-ethyl bromide). 
The predicted azeotrope compares with the experi- 
mentally obtained point as shown in the following 
table: 

- — Composition ————-~ 
Calculated Experimental: ? 
Mole % Mole % 


Carbon disulfide... .. : 
Methanol......... 
Ethyl bromide. 


The preceding method for predicting the ternary 
azeotrope is based on the assumption that the surface 
can be represented by a quadratic equation. This 
can be seen from the shape of the binary liquid-vapor 
phase diagrams by visual inspection. If sufficient 
data are not available for this test, it is at least 
necessary to know that the three binary azeotropes are 
all minimums or all maximums. 


Average Values Give More Accurate Results 


The six coefficients of Eq. (1) can be more accur- 
ately evaluated from the available experimental points 
of the three binary equilibrium diagrams. After 
applying the least-squares technique to Eq. (1), we 
get the following simultaneous equations: 


Cx (X;‘) + Cn (Xx; X>2) aa Coe (Xx? X:?) + Cio (X,') + 
Ca (X;? X>2) + Coo (X,’) = (T'X,") (7) 
Cx (X,8 X2) + Cu (XY X,?) + Cn (Xy X}') + Cro (X; X2) + 
Cau (X1 Xo) + Coo (Xi X2) = (TX Xx) (8) 


Cx» (Xx? X2*) + Cy (X1 X38) + Coz (Xa*) + Cr (Xi Xo?) + 
Cn (X,?) + Cow (X;?) = (TX;?) (9) 


Cm (X1°) + Cn (Xi? X2) + Coo (X1 Xo?) + Cro (XY) + 


Cu (X; X:2) + Cw (X,) = (TX) (10) 


Cx (X;? X2) + Cu (X, X;?) -f- Coz (X,*) +- Cio (X, X:) + 


Cu (X2*) + Co (X>) = (TX2) (1 1) 


Coo (Xi?) + Cu (Xi X2) + Coe (Xo?) + Cro (Xi) + 
Ca (X2) + Co = (T) 


where the quantities in parentheses represent average 
values for the terms shown. 

The six coefficients of Eq. (1) can be obtained by 
simultaneously solving Eqs. (7) through (12) where 
the coefficients C,,, are unknown and the terms in 
parentheses are obtained from the binary points. Since 
the described method is an interpolation, the precision 
by which the equation will represent the surface is 
limited. It can be improved by including experimen- 
tally obtained ternary points into the computation. 
The above method can be easily programmed for the 
IBM 650 digital computer and the running time will 
not exceed one minute. 


(12) 


Do Components Have Limited Solubility? 


It is important to remember that all three com- 
ponents should be soluble in each other in all propor- 
tions because only for this case can one surface repre- 
sent all the boiling points. If all three components 
are mutually insoluble, or if the solubility range is 
very limited, one equation for each surface corres- 
ponding to each liquid phase must be used. The 
method is analogous to that developed for solid-liquid 
equilibria® and can be adopted without any change. 
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This article is the first of several 
process design notes prepared by 
the same authors. The articles will 
present one approach to problems 
frequently encountered by chemical 
engineers engaged in process de- 
sign. The methods have proved 
themselves in practice but, because 
of their empirical nature, leave lati- 
tude for adjustment.—Editor. 


This article will present a method 
for the process design of a distilla- 
tion reflux drum under the simplest 
condition—liquid present but no 
vapor. Later articles will consider 
those cases where vapor and vapor 
with water are present. 

In this case, liquid holdup is the 
major factor in determining the di- 
ameter of the reflux drum. The 
factors that, in turn, determine the 
amount of holdup required are: 

e Maintenance of an even re- 
flux rate to the distillation column 
to avoid an upset in equilibrium. 

eMaintenance of a steady 
product drawoff rate, particularly 
if product is fed to another unit. 

e Maintenance of a minimum 
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Process Design of a 
Distillation Reflux Drum 


holdup so that the controlled vari- 
able output to the column instru- 
mentation is steady. 

What is meant by holdup? For 
our purposes, we will define it as 
the volume between low liquid level 
LLL and normal liquid level NLL. 
The following volumes can be used 
to determine the holdup between 
LLL and NLL: 2 or 3 min. on re- 
flux plus 5 min. on product; 8 to 
10 min. on total overhead vapor 
condensed. Generally, the larger 
of these two is taken. 

Having determined the required 
holdup volume, we next assume a 
drum diameter for the first trial. 
The most economical design for 
pressures above 100 to 150 psig. is 
one in which the L/D (length/di- 
ameter) ratio is from 3 to 5 to 1. 
For the first trial, assume L = 3D. 
The gross volume, exclusive of the 
heads is ~ D*L/4. From these two 
expressions, the relationship D = 
0.75°VV is derived, where V is the 
gross volume in cu. ft. 

Now, it is necessary to check the 
assumed diameter. First, assume 
a value for the distance from the 
bottom of the drum to LLL. This 
distance should be 8 to 12 in. if the 
diameter is more than 24 in. Use 
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shorter distances for smaller diam- 
eters or decrease L/D below 3/1. 
Next, assume a value for the dis- 
tance from HLL (high liquid level) 
to the top of the drum. This should 
be 6 to 8 in. 

Find the areas cut off by the two 
chords, LLL and HLL. These areas 
are conveniently found from the 
mathematical tables, J. H. Perry, 
“Chemical Engineers’ Handbook,” 
3rd _ ed., page 31, McGraw-Hill, 
1950. The areas can also be cal- 
culated from the equation: 


9 9 . - zx 
E Vr — 2? +r%sin7 (: )] 


Refer to the sketch for an ex- 
planation of the terms in the equa- 


tion. The equation is an integra- 
tion of the area A, and must be 
solved by trial and error. The angle 
x/r must be expressed in radians. 

Subtract the total of these two 
segmental areas from the total 
cross-sectional area of the drum. 
Multiply the remaining area by the 
assumed length to give the volume 
contained between LLL and HLL. 
This volume should be equal to or 
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Articles should interest chemical en- 
gineers in development, design or pro- 
duction. They may deal with useful 
methods, data, calculations. Address 

Plant & Process Design Notebooks, 
Chemical Engineering, 330 W. 42 St., 


reader 





New York 36, N. Y. 








slightly greater than twice the 
holdup volume. If it is less, a larger 
diameter must be assumed and re- 
calculated. 

By similar calculation of areas, 
it is possible to determine the posi- 
tion of NLL with respect to the top 
er bottom of the drum. Remember 
that the holdup volume (between 
LLL and NLL) is equal to 4 the 
volume between LLL and HLL. 

The final step of the process de- 
sign is to set the number, size and 
location of nozzles. The sketch 
shows the location of nozzles usu- 
ally required on a reflux drum. Size 
depends on the flowrates to and 
from the drum. The nozzles are 
as follows: 

1. Condensed overhead. 

2. Drawoff. 

8. Manhole, 18-in. diameter. If 
D is less than 3 ft., use handholes. 

4. Noncondensable vent. 

5. Drain. 

6 & 7. Taps for level controller. 

8 & 9. Taps for gage glass. 

Nozzles 6, 7, 8 and 9 can also be 
located on the top and side of the 
drum. 

At this point, the process design 
is complete and the drum is ready 
for structural design. 


SUM-OF-YEARS 


JAVIER F. KUONG 


Process Engineer, Atlas Powder Co., 
Wilmington, Del. 


In estimating annual depreciation 
for equipment, three methods are 
in common use—straight-line, de- 
clining-balance and  sum-of-the- 
years-digits depreciation. The sum- 
of-the-years-digits method has 
the advantage of permitting the de- 
preciable value to decrease to either 
zero or a given scrap value at the 
end of the estimated service life. 
In this method of depreciation, 
the annual depreciation is based on 
the number of years of service re- 
maining each year and on the sum 
of the arithmetic series of the years 
from 1 to N. The depreciation 
charge each year is calculated by 
dividing the number of remaining 
service years by the sum of the 


DEPRECIATION 


digits corresponding to the total 
service years and then multiplying 
this ratio by the total depreciable 
asset value. 

The nomograph was constructed 
from the equation: 


No 


Oe estas. ey 


where: 
D is the annual depreciation by 
sum-of-the-years-digits from 1 to 
N in dollars. 


=N;=1+2+4+38+...N,sumof 
1 


the years digits from 1 to N. 

N is the number of years of serv- 
ice of the depreciable item. 

N, is the number of years of serv- 





TEST YOUR CEQ* 


BY ROBERT LEMLICH 


It is the year 2000 and your wife 
is worried over her favorite grand- 
son. He is a space cadet stationed 
in a satellite that is in circular 
orbit around the sun. The satel- 
lite has negligible internal heat 
sources but, by spinning on its own 
axis, maintains a comfortable 70 
F. inside by virtue of solar radia- 


Chemical Engineering Quotient 

















tion. News has reached you and 
your wife, however, that the satel- 
lite is to be moved by the mother 
ship to a new circular orbit 30% 
more distant from the sun. Your 
wife fears that the new steady- 
state temperature will be too cold 
for your grandson’s comfort. Is her 
concern over the matter justified? 


For the answer, see page 238. 
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If you manage or operate any of these... 


TRAINS MACHINE 
SHOPS 


LATHES | BORERS SHAPERS 


— 
GRINDERS LOOMS 


La \ DOZERS TRACTORS 


—) | 


ses your best move is to Sinclair’s specialized greases, oils and lubricants, to cut costs, 
speed operations and increase profits. There are more than 500 of these money-savers, and each does its 


particular job particularly well. For helpful information based on actual experience, call your Sinclair 
Representative or write 
SINCLAIR REFINING COMPANY 


Technical Service Division 
600 Fifth Avenue, New York 20, N.Y. * Cl 6-3600 
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PROCESS DESIGN NOTEBOOK .. . 





.) 
on 


Answer to 
“Test Your CEQ,” 
page 236 


TOT T 


The satellite and the sun may 
be considered of negligible size 
in comparison with the great dis- 
tance between them. Also, at 
steady state, the net heat re- 
ceived by the satellite from the 
sun is re-radiated to outer space, 
which is, in effect, at absolute 
zero. 

The sun’s temperature and di- 
mensions are constant. The satel- 
lite’s dimensions are constant. 
For the satellite surface (as with 
most surfaces for engineering 
purposes), the emissivity will 
not change much with moderate 
variation in temperature. Then, 
by the Stefan-Beltzmann Law 
and the Inverse-Square Law, 
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D, Annual depreciation, dollars 


4 


36 (8) 
« T° (1) 


Np. Number of service life years remaining 


V, Total depreciable 


1 

¢* FR 

where q is the rate of heat trans- 

fer, Btu./hr.; R is the radius of 

orbit, miles; T is the satellite 

temperature, °R. Also, ¢ is the 

15 (5) satellite temperature, °F.; and 

: subscripts 1 and 2 refer to the 

/ e, : smaller and larger orbits, re- 
Sum “Years spectively. 


S,Sum of years from | toN 


28 (7) 


21 (6) 














— 0.005 Key: S--N->R->V->D 


460 + t 1 
ice remaining each year, N — 0, remaining service life, respectively. 460 +70 — 4 1.3 
N —1,...N — (N —11), for the Align 55 (sum of the digits from or t = SF. 
first, second, etc., up to the last year’ 1 to 10) on the left scale with N = He had better be wearing his 
of depreciation, respectively. 10 yr. (for the first year of de- woolies! 

V is the total depreciable value, preciation, N — 0 = N) until the Note that knowledge of the 
usually the total initial value of reference line is intersected. With sun’s temperature is not required 
the item minus its salvage value, the point of intersection as a pivot, for the solution. Note, also, that 
if any, in dollars. align this point with $5,000 on the the assumption of constant emis- 
> Example—The value of a piece V scale at the right. Read D= $910 sivity is justified by the com- 
of equipment is $5,200. Its salvage as the annual depreciation for the paratively small change in ab- 
value at the end of 10 years is esti- first year. Repeat this procedure solute temperature. 
mated to be $200. What is the an- for N = 9 and N = 8 and obtain The problem can also be solved 
nual depreciation for the first, D = 820 and 720, respectively. The in more detailed fashion, using 
second and third years? corresponding calculated values of geometric factors. The resulting 

The depreciable amount is $5,200 D are $910, $818 and $723. temperature will, of course, be 
— $200 = $5,000. The limited range of the V scale the same. 

The first, second and third years does not prevent the handling of 
correspond to 10, 9 and 8 years of larger values. 
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The 
Management Function 

Of the 
Engineer in Industry 





“7 ¢ 
You & Your Job 


More and more chemical engineers today are being 





assigned management responsibility in the process 





industries. That’s why you must be ready not only 





for technical innovation but for innovation in 





methods of handling people as well. 





HOWARD S. BUNN, Union Carbide Corp. 


When I returned to the Lehigh campus last June, I 
heard Allan Nevins, the eminent historian of Col- 
umbia Univ., talk about, “Born Free but Accepting 
Chains.” He told the graduating class: 

“The central indictment of the world of large-scale 
business into which young men enter today is that it 
places a standardizing and leveling weight upon the 
people whom it absorbs. It increases the degree of 
uniformity and conformity, of passivity and conserv- 
atism in American life, and enlarges the world of 
authoritarianism. It does this not in one way but 
in many.” 

Referring to large business organizations as “eco- 
nomic concentrations,’ Nevins also told the graduates: 

“They pay lip service to individualism and say a 
great deal about the value of leaders and specially 
brilliant men. But actually they prefer someone who 
keeps close to the center of the boat. They train men 
to think as the boss thinks, to respect red tape and 
to refuse to take any chance that might turn out to 
be a mistake. 

“Group harmony, in this system, is the important 
goal; and where authoritarian pressures are heaviest, 
the American corporate bureaucracy can look unpleas- 
antly like the Russian collectivist bureaucracy.” 

These are strong words. 

I don’t know what effect they had on the graduating 
seniors, but I am becoming deeply concerned about the 
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tendency of influential speakers and writers to lam- 
baste American industry because it’s big and because 
it’s organized. 

I don’t think either of these facts necessarily means 
that American corporations resemble “Russian col- 
lectivist bureaucracies,” and I do not believe that 
young men with good minds view industrial corpora- 
tions in that light. 


A Living Organism, Not a Mechanism 


Allow me to express my concern over the growing 
notion that industry wants only conformists and that 
large corporations are inert monsters that stifle in- 
dividuality and initiative. I feel that nothing could 
be further from the needs of American industry or 
from the objectives of its top management. 

A corporation is a living organism, not a mechanism. 
Parts grow old and die. New parts grow and flourish. 

No corporation can be a vital force for growth and 
progress unless men of inquiring mind, stout heart 
and stubborn persistence are attracted to it. 

I am disturbed by these negative implications for I 
know all American corporations are not entirely per- 
fect either. Unfortunately, as organizations become 
larger and more complex, the tendencies toward con- 
formity and submergence of the individual increase. 

Where this happens, however, I believe it comes 
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YOU & YOUR JOB... 


about largely because of apathy on the part of man- 
agers and subordinates alike, not because of a conscious 
desire on the part of management. Rather than argue 
about the degree of conformity, let’s examine some 
principles of management that, in my opinion, insure 
against the conditions that Nevins and others see in 
our industrial organizations. 

Our studies within Union Carbide offer convincing 
evidence that a major part of the problem is related 
to the fact that in the last 50 years the composition 
of the human resources of industry has changed 
significantly, while our principles of motivation, human 
organization and management have really changed 
very little. 

Since you are part of the change in the nature 
of this human resource, I think you’ll be interested 
in some of the findings. 


The Consequence of Innovation 


One of these studies, “Manpower and Innovation 
in American Industry,” was completed last year. It 
points out, for example, that in 1910, professional and 
related people accounted for less than 1% of the work 
force in manufacturing industries of the U.S. By 
1957, the professionals had risen to more than 7%. 

Of even greater interest to you is the fact that 
the occupations of engineer and chemist have been 
growing at an unusually rapid rate. By 1950, they 
accounted for 1.11% of the civilian work force. Be- 
tween 1952 and 1957, employment of professional, 
technical and kindred workers in manufacturing in- 
creased 45%, and rose 27% from 1955 to 1957. 

Key conclusion of this report is that this greater 
employment of high-talent manpower is largely the 
consequence of innovation, not really the result of 
Parkinson’s Law. 


Even, more significant, however, may be the con- 
clusion that future economic growth depends to a 
great extent on even more spectacular expansion in 
the employment of high-talent manpower. And to be 
more effective, high-talent people will need to be 
motivated by entirely different concepts of industrial 
environment, organization, incentives and relations 
between managers and the managed. 

Certainly the character of our jobs is changing 
rapidly. More and more of them are “idea” jobs 
requiring restless inventive minds. 

Traditional management practices designed to deal 
with routine jobs and ordinary assembly lines seem 
to be neither appropriate nor effective for our present- 
day situation. Organizational principles that are 
directed at narrowing and specializing all jobs do not 
meet our needs for breadth and flexibility. 

Chemical engineers, for example, can no longer be 
content with a narrow professional orientation. Nor 
can engineering management afford to encourage such 
a viewpoint. The importance of the engineer—and 
specifically the chemical engineer—in the management 
function can be illustrated in our own company. 


46.4% Are in the Management Function 


As of mid-1960, there were 1,670 chemical engineers 
in Union Carbide: 246 in engineering; 385 in research 
and development; 646 in production; 178 in sales; 
and 215 in other functions. 

Simply taking that portion of the management func- 
tion that involves responsibility for the work of others, 
776 of these engineers, or 46.4%, are involved in the 
management function of the corporation. 

When I graduated as a chemical engineer, the 
emphasis in the curriculum was on practical engineer- 
ing with equipment design as a prominent portion. 


Chemical engineers in all functions at Union Carbide 


Primary 
Function 


246 — Engineering 


646 — Production 


Management 
Responsibility 


776 (46.4%) 
Responsible for 
the work of 
others. 


1,670 
Chemical 
Engineers 

In Mid-1960 


385 —R&D 


178 — Sales 


215 — Other 


894 (53.5%) 
No management 
responsibilities. 
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2-Ethylhexyl acrylate— 
plasticizing comonomer 


Many important advantages for vinyl 
acetate copolymers are offered by 
CARBIDE’s 2-ethylhexyl acrylate. Its 
high plasticizing efficiency permits the 
use of as little as 10 to 15 per cent to 
give the same flexibility provided by 
twice the amount of competitive co- 
monomers. 

Since it polymerizes at a greater rate 
than competitive comonomers, 2-ethyl- 
hexyl acrylate can increase the through- 
put per kettle each working shift. 

Use in the field has confirmed labora- 
tory findings that 2-ethylhexyl acrylate 
improves low-temperature coalescing 
properties of latex paints and produces 
films with good water resistance and 
outstanding durability. 

One of the distinctive pluses of 2- 
ethylhexyl acrylate is the opportunity 
it affords manufacturers to tie-in prod- 
uct advertising with the current wide- 
spread public acceptance of the term 
Acrylic. 

For information on the many useful 
and profitable applications of 2-ethyl- 
hexyl acrylate, call your CARBIDE Tech- 
nical Representative or use the coupon 
below. 


New Ucon rubber 
lubricant 77 
for tires and foams 


For more than ten years Ucon lubri- 
cants and CARBOWAX polyethylene gly- 
cols have set the standard for liquid 
rubber lubricant performance. 

Now, CARBIDE adds Ucon Rubber 
Lubricant 77 —a new material that has 
been especially designed to provide an 
economical answer to the exacting re- 
quirements of tire and foam rubber 
manufacturers. 

Ucon 77, a water-insoluble polyalky- 
lene glycol derivative, can be used as a 
Bag-o-Matic and bladder lubricant in 
foam mold-release agents, and in many 
other rubber mold-release applications. 

Clean break-away is provided because 
no gummy residue is formed on tire 
bags, bladders, or mold surfaces at 


vulcanizing temperatures. Mold-clean- 
ing frequency is substantially reduced. 

Ucon 77 also has a low solvent and 
swelling effect on most natural and syn- 
thetic rubber compounds — including 


butyl rubber—thereby adding greatly 
to bladder life. 

Ucon Rubber Lubricant 77 is avail- 
able at competitive prices and in com- 
mercial quantities. For specifications 
and prices, call the Technical Repre- 
sentative at your nearest CARBIDE office. 
For a copy of a Technical Information 
Bulletin on Ucon 77, use the coupon 
below. 


Propylene glycol 
grooms cosmetics 


An unusually useful item that cosmetic 
formulators should have in their bag of 
tricks is propylene glycol. 

This colorless and odorless ingredient 
is an excellent solvent for dyes, essential 
oils, resins, vitamins A and B, and many 
other organic chemicals. Completely 
water miscible, propylene glycol acts 
efficiently as a mutual solvent, provid- 
ing an intimate and stable dispersion 
for long shelf life and even spreading on 
the skin. 
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By increasing the emollient action of 
creams and lotions, propylene glycol 
promotes moisture retention by the skin. 
It is eminently suitable for toiletries 
and cosmetic preparations that come in 
contact with mucous membranes. 

In cleansing creams, cleansing lotions, 
shaving creams, and hand lotions, pro- 
pylene glycol adds to the soothing sen- 
sation the user readily associates with 
thorough, gentle action. And in cosmet- 
ics with high concentrations of stearic 
acid—such as vanishing creams and 
deodorants —propylene glycol prevents 
the unpleasant “rolling” effect during 
application. 

For a copy of the paper, “‘Propylene 
Glycol and Cosmetics,’ please use the 
coupon below. 


Tear out this coupon. Check the boxes 
on which you’d like more information, 
and mail to Dept. H, Union Carbide 
Chemicals Company, Division of Union 
Carbide Corporation, 270 Park Avenue, 
New York 17, N. Y. 


00 2-Ethylhexyl acrylate 
0) Ucon Rubber lubricant 77 
00 “Propylene Glycol and Cosmetics” 


Name 








Position— 


Company 








Street 
City. 
State. 


Ucon, CarBowax and Union CARBIDE are reg- 
istered trade marks. 


UNION | 

ey-W 1-1] 0) = 
CHEMICALS 
COMPANY 


UNION 
CARBIDE 





YOU & YOUR JOB... 


Our future economic growth depends to a 





great extent on spectacular expansion in the 
employment of high-talent manpower. The 
importance of the chemical engineer in the 
managment function will become increas- 














ingly evident. 





In the intervening years, the emphasis has shifted 
more and more to the analytical, theoretical aspects. 

The “mass points” of usage for chemical engineers 
have similarly shifted from design to production and 
from production to research and development. 46% 
of he chemical engineers hired at Union Carbide lust 
year went to research and development. Only 29% 
were assigned to production and 16% to engineering. 


Innovation Is the Lifeblood of Industry 


My point is that technological innovation is the 
lifeblood of industry and of prime concern to engi- 
neers. The danger is that as we become entranced 
with our ability to produce technological improve- 
ments, we tend to forget that all such improvements 
spring from the creative energy and imagination of 
people. 

Engineering management has a real responsibility 
here. I would be the last to deny that professional and 
technical competence are of increasing and absolute 
importance in today’s complex industrial picture. 

However, we need engineers who are also business- 
men, who can evaluate and plan the consequences of 
their professional work and who can manage the 
human assets of industrial enterprise in ways that are 
appropriate to the kinds of minds involved. 

In Union Carbide, we have reached the firm con- 
clusion that the growth and health of our business 
rests on the creative energy of our people, and we 
are devoting considerable effort to examining how we 
can best release and guide the creative urge. 

This process of self-examination can be rewarding. 
Throughout industry, many questionable practices and 
policies have grown up over the years to become 
“principles of management,” simply because managers 
have never taken the time and effort necessary to 
examine them and to challenge their validity. 

We often act in industry as though people were 


This article is condensed from Mr. Bunn’s address to the New 
York Sertion of the American Institute of Chemical Engineers at 
the Chemists’ Club, September 15, 1960. 
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inherently lazy, stupid, lacking in ambition and indif- 
ferent to organizational needs. Actually, people aren’t 
this way by nature. 

I would guess that we are lucky if we are able to 
use as much as 50% of the human talent and energy 
available to us. Over the years, jobs have become 
compartmentalized, communications have become 
strangled and many people have become passive and 
apathetic because the management climate has frus- 
trated them. They reach the point where they seek 
release for their creative energies elsewhere. 

Good minds are not stimulated by dictatorial pro- 
cedures nor are they inspired by authoritarian man- 
agers. When we fail to realize a good return on our 
investment in a man, in far too many instances it is 
because we have not made it possible for him to con- 
tribute that which he would be able and eager to con- 
tribute under other circumstances. 

I believe that people work best when they have an 
objective—an objective that they have helped to 
formulate and identify. 

I believe that people bring to an organization a 
desire to achieve, to do a good job. Therefore, it’s 
the responsibility of the manager to encourage and 
support the individual in his struggle for achieve- 
ment. 

I believe that we must have risk-takers and that 
risk-taking must be encouraged. Without it, we would 
have fewer new products and not many new processes. 
But we don’t always win and it’s the responsibility of 
the manager to accept mistakes as part of the learning 
process. He must, of course, be sure his people learn 
from their mistakes. 

Finally, I believe in leadership management at all 
levels. A good manager is neither a dictator nor an 
abdicator. He is an innovator. He is a communicator 
of information that his organization needs. In short, 
he takes the lead in creating a management climate 
in which growth and progress and innovation can 
flourish. 

I believe that such a manager will work hard at 
the concept of disciplined freedom—freedom with 
responsibility—that aims at maximum self-contro! on 
the part of individuals and a minimum of coercive con- 
trol on the part of management. 





Meet the Author 


HOWARD S. BUNN is the chemical engineer who now 
serves as vice-chairman of the board of directors of Union 
Carbide Corp., in New York. He graduated from Lehigh 
Univ. in 1922 and worked for several UCC divisions before 
becoming president of Union Carbide Plastics in 1952. In 
1953, he was named a vice president of Union Carbide. 
Mr. Bunn became executive vice president and a member 
of the executive committee in 1955, president in 1958 and 
vice-chairman of the board of directors earlier this year. 
In recognition of his industrial accomplishments, Lehigh 
has awarded him the degree of doctor of engineering. 
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“VINYLPYRIDIN 


Vinylpyridine Latex, containing 2-Vinylpyridine, 
weds tire cord to rubber. 





Send for the Reilly Chemical Index 


MERCHANTS BANK BUILDING INDIANAPOLIS 4, INDIANA 


Sales Offices in Principal Cities 
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CE Cost File 


No. 44: ENGINEERING VALUATION 


When determining value of a capital project, 
it’s possible to use many methods of depreciation computation. 


Here are highlights of three ways. 


JOHN E. HASELBARTH JONAS M. BERK Houston, Tex. 


Although a common goal of valuation by any of a 
number of methods is to determine whether a capital 
venture is feasible, there are times when a choice must 
be resolved. For example, it may be necessary to decide 
whether to purchase an operating plant or build a new 
plant to produce the product. 

Such a choice requires determination of present 
worth of an existing facility. It’s necessary to examine 
the existing plant in light of what it would be ex- 
changed for in a freely negotiated sale, such exchange 
being the best possible evidence of value or present 
worth. In the existing facility, value can be measured 
by comparing the cost of a new, similar facility with 
the residual value of the old. 

When a plant is new, its cost represents its present 
worth. But for a plant of some age, value must be 
determined by deducting the accrued depreciation 
from an estimate of new, replacement cost. Methods 
to compute depreciation include declining-balance, 
sum-of-the-digits, straight-line, sinking-fund and pres- 
ent-worth. 

For engineering valuation, the last three of these 
methods are most applicable. Our purpose here is to 
compare these three in principle; in the next issue of 
Chemical Engineering, we will delineate the calculation 
necessary to determine present worth. 
> Straight-Line Method—tThe first of the three de- 
preciation techniques, the straight-line method, as- 
sumes that depreciation of the property unit is uni- 
formly distributed over the life of the unit. By defini- 
tion, therefore, annual depreciation allocation D is: 

D = (B — V,)/n = Ba/n 
where B is the depreciation base, including salvage 
value, V, is salvage value at end of probable service 
life n and B, is depreciable base. Total depreciation 
allocation at property age x is B,x/n. 

That portion of the depreciation base that is un- 

allocated at age x is 

B, = B — (Batz/n) 
and substituting the appropriate factors and rear- 
ranging 
B. = [Ba(n — z)/n] + V, 

> Developing a Sinking Fund—lIn the second method 
of computation, the sinking fund, the assumption is 
that accrued depreciation of a property unit to any 


244 


date is equal to accumulation in a fictitious equal- 
annual-year-end-payment sinking fund. At retirement 
of the unit, total accumulation equals the depreciable 
value when unit was new. 
Accumulation in the sinking fund after n years is 
Sa = Ril +7)" — Uf 
where R is annual operation return and i is interest 
rate of one period. Accumulation after x years is 
found by substituting x for n in this expression. And 
since after n years, the sinking fund allocation must 
equal the depreciable base, 
R = Bai/((1 + i)" — 1 
The accumulation in the sinking fund at the end of 
«x years can be expressed by 


S. = Bal(l + )* — U/L + 9* — 1 
And the unalloeated base, representing value at age x 
of a property unit depreciated by the sinking fund 
method, equals the depreciable base new, minus ac- 
cumulation in the sinking fund, plus the salvage value. 


B, = Ba(l + 1)" — (1+ O4/(1 +" -— 1+ Vo 

> Principle of Present Worth—The final method con- 
sidered here, present worth, establishes value by look- 
ing into the future, rather than reviewing the past. 

Value of any income-producing property at any 
given period in its expected service life is the total 
operational return to be expected during its remaining 
service life. This return must include the depreciation 
allowance and a reasonable profit on the unallocated 
investment base. Present value of a future service is 
less than that of a present service. 


B = Bat Vs= 3 Rn/(l +1)" + Vi/(l +1)" 


After substituting the uniform operation return R 
and multiplying by (1 + 17), this expression reduces to 
R= Bar(l + r)*)/((1 +7)" — 1) +rv, 
which is the equivalent uniform annual operation 
return in terms of depreciable base and salvage value. 

This expression for R can be rearranged to produce 
B=B.+V,=R[(1+7r)"—1)/[r (1+ 7)*] + ¥./ 
(1 + r)" in which the factor that multiplies R is the 
reciprocal of the capital recovery factor. At age z, 
present value B, is similar except that exponent 7 be- 
comes n — x. Substitution in this latter expression for 
R, in way shown above, gives a useful formula for 
present value. 


(To be concluded in the Nov. 28 issue) 
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« Diaphragm Compressors 
Southern Oxygen Co. 
prevent product waste 

and contamination 


Oxygen, argon and nitrogen manufactured by the Southern Oxygen Co. 
are moved in liquid form throughout the country by tank truck. To ensure 
simple, economical handling of the gas at distribution points, without the 
danger of contamination, Aminco supplied Corblin diaphragm-type com- 
pressors to this company for: 


1. VAPOR RECOVERY: At distribution points where liquified atmos- 
pheric gases must be stored for long periods of time due to small or intermittent 
demand, large volumes of gas were previously lost through evaporation (1% of 
weer in 24 hours, vented to atmosphere through relief valves in the storage 
vessels). 

Corblin compressors are now used <0 recover this gas and pump it in an un- 
contaminated state into cylinders. 


2. TRANSFER OF LIQUIFIED GAS: Liquid from the tank trucks is 
transferred via Corblin compressors into storage vessels without the need for 
liquid pumps. Residual vapors are first pumped from storage vessels into tank 
trucks to pressurize the liquid therein and force it into the storage tank. After trans- 
fer of all liquid from the trucks, the valves may be reversed to suck vapor back 
into the storage vessel. 


3. CONTAMINATION-FREE HANDLING: Gas is compressed by 
hydraulically-pulsed metal diaphragms which act as a barrier between gas and 
hydraulic fluid, and as a gasket to prevent leakage from the compressor. Thus, the 
gas does not come into contact with lubricants or other contaminating agents, and 
is delivered at a purity level of 99.9998%. 


CORBLIN A REAL MONEY SAVER! 

According to R. L. Swope, Chief Engineer of Southern Oxygen, Corblin Compres- 
sors actually pay for themselves in a relatively short period of time through dollars 
saved in reclaiming formerly-unrecoverable gas, and in the reduction of mileage 
on company tank trucks. 


SEND FOR BULLETIN 4071— C 


Aminco will forward on request this Bulletin describing Corblin 
diaphragm-type pumps and compressors. Units are available for all 
types of gases including highly toxic, corrosive and radioactive gas, 
at pressures to 30,000 p.s.i., and capacities to several hundred 
s.c.f.m. under certain conditions of operation. Units are also 
available for pumping all types of liquids. 


ZKIMO ONT CO 


AMERICAN INSTRUMENT 
co., inc. 


8030 Georgia Ave., Silver Spring, Md. 


Photo: Courtesy a Exclusive distributor of 


Southern Oxygen Co. ; 
shows Corblin Compressor installed in St. Petersburg, Corblin aor ? ‘er Comp raenare 
Fla. plant. Liquid argon storage tank in background. m North America 
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CONSTRUCTION 


A Safety Program Is a Full-Time Job 


Successful accident prevention needs management's all- 
out support and hard work by individual supervisors 


EDWARD ALLEN; Marsh & McLellan-Cosgrove & Co. 


Most plants have some kind of safety program— 
if we interpret anything done for the workers’ 
safety as part of a safety program. There is hardly 
an employer who doesn’t recognize the fact that 
safety of the workmen and accident prevention is 
good business. 

Nearly all employers are quite aware of the in- 
creased costs of Workmen’s Compensation resulting 
from higher accident compensation and medical 
benefits. They are also generally aware of the 
penalties for serious and willful neglect of plant 
safety and for violations of government safety 
orders. They know, too, of credits against insur- 
ance to be gained by a safe plant and they should 
know that injuries to workmen and damage to ma- 
chinery and equipment through accidents means 
loss of production and profits. 
> A Safety Program Is Essential—A safety program 
should be carried out with the same fervor as a 
production program. Steps taken to reduce accidents 
and injuries will improve the individual worker’s 
habits and work methods to the extent that pro- 
ductivity is automatically improved. 

And here lies the difference between an effective 
program and little or none at all. Unless manage- 
ment realizes that efficient operation and accident 
prevention go hand-in-hand, you can expect a lot 
of lip service to the safety program. 

Of course, almost any employer will say, and 
generally mean, that he is vitally interested in 
safety from the humanitarian standpoint, but until 
he sees that it is also a way to more efficient opera- 
tion, he is not convinced. 
> Spell It Out—In almost any efficient operation, in- 
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dividual jobs are defined step by step. For an effec- 
tive safety program, you should also spell it out 
which means that you should have written safety 
procedures. 

But the program, with procedures spelled out, 
wil! still not be as effective as it should be unless 
it is prefaced by a declaration of company policy 
signed by the top or a top company executive. In 
other words, the safety program must have the 
active backing of top management. 

After obtaining this declaration of company 
policy, begin the written program by outlining the 
basic principles of accident prevention as follows: 

1. Executive interest, support and personal par- 
ticipation. 

2. Knowledge of accident facts. 

3. Corrective action based on these facts. 

The ultimate success of any safety program de- 
pends on the safety consciousness of the workers. 
Management must consider itself largely responsible 
for developing this attitude. It is essential that man- 
agement, foremen and supervisors take the initiative 
in having every job done safely. The average work- 
er’s experience is too limited to know what is safe 
or unsafe under many circumstances. 

A supervisor is generally chosen for his knowl- 
edge of the job and his ability to get along with 
people and direct the work being done. He is also 
expected to do the job with minimum overhead ex- 
pense. Accidents and injuries are job interruptions, 
or profit leaks, and unless a supervisor knows some- 
thing about accident prevention and does something 
about it, he is not doing a complete job. 

Faulty performances that result in injuries to 
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... HANG UP THE HOSE, HENRY! 


This filter sluices with the lid on. 


Durco-Enzinger engineers have developed automatic 
sluicing to handle any filter cake—even the thin, slimy ones. 
Oscillating sluice—a solid jet stream moves 
back and forth across the face of each leaf. 
Rotosluice —for horizontal tank filters. The sluice 
jet rotates through 360°, and a screw conveyer 
removes the cake from the tank. 


Traveling sluice—designed for the most difficult cakes. 
High pressure sprays move down the face of each leaf. 
Hydrojet sluice— permanently positioned spray 


nozzles in the cover sluice the entire surface of each leaf. 
Coupled with an air sparger this provides the E Liays & #Quinmen? 
simplest method of handling average sluicing jobs. 
Contact your local Durco sales engineer 
or write for informative Bulletin EF/2a. ENZINGER DIVISION 








THE DURIRON COMPANY, INC., Dayton, Ohio / Filters + Valves * Pumps + Process Equipment 
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employees are the same factors that industry has 
long recognized as responsible for waste. Prominent 
among these factors are: 

1. Improper and rough handling of raw materials 
and finished products. 

2. Improper use and maintenance of tools. 

3. Faulty operation of machinery. 

4. Neglect in the care and maintenance of ma- 
chines. 

5. Deviation from standard operating procedures. 

6. Poorly trained workers. 

If the supervisor hopes to maintain a high op- 
erating efficiency, he must make accident prevention 
an integral part of his daily activity and he should 
make use of the fact that the majority of accidents 
are the result of faulty individual performance. 
> Duties of a Safety Engineer—Where a plant has a 
safety engineer, his duties should generally be out- 
lined in the safety program as follows: 

1. Inspect the physical conditions of the build- 
ings, machinery, equipment and other items. 

2. Observe unsafe work practices and point them 
out to supervision for correction. 

3. Maintain accident records for presentation to 
management and supervision. 

4. Familiarize himself with State and other safety 
orders. 

5. Review publications and other materials that 
may aid in safety awareness. 

6. Act as Secretary or chairman at safety meet- 
ings. 

7. Check recommendations of 
panies and other agencies. 

8. Check safety bulletin boards for proper changes 
in posters and bulletins. 

9. Investigate accidents and aid supervisors in 
properly completing their safety report forms. 

While the safety engineer must assume definite 

responsibilities in regard to the accident prevention 
program, he is not directly responsible for the ac- 
cident record of the individual departments. This 
responsibility is that of the foremen and super- 
visors. 
» Safety Committees Are Important—Every safety 
program should include provision for safety com- 
mittees and should outline, in writing, the duties 
of these committees. 

Generally, there should be at least two safety 
committees, a general committee and a workers’ 
committee. 

Members of the general safety committee should 
be department heads and/or key personnel in the 
departments. Meetings should be held monthly at 
a specific time and should not last longer than an 
hour. The agenda should include a review of the 
previous month’s accidents, a review of the minutes 
or the recommendations of other committees and 
a discussion of means for improving operations with 
safety factors given full consideration. 

The workers’ safety committee should be composed 
of a workman from each department who is designated 
by his foreman, Committee members should be changed 


insurance com- 
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every three months so that as many may participate as 
possible, 

This committee should make a monthly plant inspec- 
tion under the guidance of the safety engineer or fore- 
man and should then discuss its findings and make 
recommendations for improvements, if necessary. 
Total time of the inspection and meeting should not 
exceed an hour and a half. If the plant is too large to 
cover in this time, the committee should be divided for 
the inspection and meet later for discussion. 
> Investigation Aids Prevention—Accident investiga- 
tion procedures should be spelled out in the safety 
program. 

Every accident involving an injury requiring more 
than simple first aid, should have a supervisor’s report. 
First aid cases that have a serious injury potential 
should also have a report. 

Reports should include the supervisor’s opinion on 
how the accident occurred and what he thinks can be 
done to prevent a recurrence. 

First aid case histories should be given to each de- 
partment head every month. These will point up any 
trend toward potentially more serious injuries and will 
also call attention to the workmen needing closer super- 
vision, 
> Include New Employees—Every new employee 
should be instructed in the safe performance of his or 
her work. 

Wherever practical, supervisors should not only tell 
new employees what to do, but should also demonstrate 
the manner in which the work should be done. More- 
over, the supervisor should continue to observe the 
working practices of new employees until he is sure 
that they fully understand the job and the hazards. 

This safety program that we have just outlined can 
fit into any industry or plant. There are many com- 
panies without a written program and some of them 
get good results. But for over-all, effective and lasting 
results, a written program is most desirable. 

Management must continually obtain information 
that can be used to keep the program alive. You can- 
not take it for granted that once you have a program, 
all you have to do is stand by and let it run. You must 
continually renew it with fresh, attention-getting 
material. Management should issue monthly bulletins 
calling attention to some phase of the safety program. 
Foremen and supervisors must be told how people in 
other industries, as well as your own, feel about the 
values of accident prevention. 

Companies with the best safety records are almost 
invariably those whose chief executives are the spark- 
plugs of the program, alert to both economic and 
humane considerations, That many companies are suc- 
cessful in their efforts is indicated by the fact that 
industrial deaths have been cut nearly 50%, and the 
frequency and severity of injuries more than 50%, in 
the last twenty years. 
>Small Plants Can Afford Safety—Some people 
might say that a small plant cannot afford an accident 
prevention program. I contend that a small plant can- 
not afford not to have a safety program. 

If large corporations with millions of dollars at their 
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United States Steel Corporation’s nitrogen 
- products plant near Provo, Utah, produces 
2 chemical fertilizers and industrial acid. 

Built at the site of U. S. Steel’s Geneva 
Wi j! 0 f 0) fl S p res Works, the chemical facility utilizes coke oven 
gas recovered from steelmaking process to 
produce anhydrous ammonia. In its liquid 
form, the product is stored at approximately 
Or eC four times atmospheric pressure in the twin 
| Hortonspheres shown above. Designed, fabri- 
a cated and erected by CB&I, each structure is 
An h ( ‘0 1 4 Am AL 0 n la 60 ft. in diameter and has a 2,100-ton capacity. 
Wherever chemical products are processed 
or stored, you’ll find CB&I Craftsmanship in 

Steel. For details write our nearest office. 


Cuicaco Bripce & Iron ComPANY 


332 SOUTH MICHIGAN AVENUE 


r GIN CHICAGO 4, ILLINOIS 
OFFICES AND SUBSIDIARIES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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disposal recognize that they cannot afford accidents, 
even if considered only from the dollars and cents 
angle, how can the small operator honestly tell himself 
that he cannot afford some simple form of safety pro- 
gram for his plant? The fact is that small plants can- 
not afford even one accident without the expense being 
reflected in the production costs. 

> Supervisors Should Be Trained—Supervisors re- 
sponsible for getting a job done with a minimum of 
overhead expense should be trained in accident preven- 
tion work. They should discuss the close relationship 
of accident prevention and efficient operation. They 
should be able to recognize the different types of acci- 
dents and accident causes. And they should know why 
workers work unsafely. 

Some of the reasons why workers commit unsafe 
acts are that they were unaware that what they did 
was wrong; they misunderstood the instructions; they 
did not consider the instruction important; they were 
not given specific instructions; they did not have 
proper training; they could not follow instructions 
because they were the wrong instructions or were 
badly given; they were handicapped by a physical im- 
pairment; they were mentally upset because of fi- 
nancial worries and personal problems; they were 
prone to recklessness, or day dreaming or were easily 
distracted; or they disregarded instructions. 

All these reasons show the need for improved super- 
vision, better instructions, more frequent checking 
on performance and better communication between 
supervisor and worker. They also show the need for 
more attention to new employee selection, including 
a better appraisal of attitudes and psychological as 
well as medical examination. 

We can define accident prevention as the process 
of recognizing accident causes, accidents in the mak- 
ing, unsafe performances and unsafe conditions, and 
correcting them before the accident occurs. 

More consideration should be given to job studies 
as a source of information on the probable causes of 
accidents. For example, if a machine is being studied, 
the observer might ask himself: “What is it that an 
operator might do to get himself caught between mov- 
ing parts? How might he come in contact with elec- 
tricity? What might he do to get himself in a strained 
or awkward position?” 
> The Supervisor Is the Key Man—lIt might be well 
to conclude this article by going back to what I think 
is the key to accident prevention. It is the super- 
visor. 

For years, the supervisor has been called the key 
man in production as well as in accident prevention. 
In his production activities, he attends many produc- 
tion meetings to learn all the steps in turning out 
the best product at minimum cost. He is trained to 
consider maintenance costs, labor costs and many other 

..items.. These training steps are the keys given to the 
key man in his production activities. 

In his accident prevention activities, this key man 
must also be given a key—the training steps and at- 
tention to detail in the accident sequence that helps to 
minimize accidents and injuries. 
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If something goes wrong in turning out a product, 
we first know of it through a spoiled or damaged prod- 
uct. The first we know of an injury is when we hear 
an outcry or someone tells us that so and so has been 
hurt. 

In similar manner, an injury can be traced back 
through the accident to the cause of the accident as a 
spoiled product can be traced back through the pro- 
duction process to the raw material. 

An injury is only leading information and properly 
a matter for the nurse or doctor. We have to go back 
further in the accident sequence to find the cause if 
we want to prevent a recurrence. 

An accident can only be caused by an unsafe act or 
unsafe condition or combination of the two. An un- 
safe condition can generally be taken care of without 
too much trouble. But in dealing with unsafe acts or 
practices, we often have to go back still further and 
find out why people do some of the things that cause 
accidents. 

Until such time as a supervisor can follow an ac- 
cident sequence as he does a production sequence, he 
is not doing a complete job. When a supervisor is able 
to do this, he will find that the steps he takes to cor- 
rect the factors leading to accidents will be similar to 
the steps he takes in correcting production errors. He 
won’t have to learn a new language or terminology to 
tell someone how to operate or conduct himself safely. 
He will probably use a different approach to certain 
individuals, but certainly no different than correcting 
a production error. 

I am convinced that the key to more efficient opera- 
tion is through this two-way, production-accident pre- 
vention approach. 





About 
the 
Author 


EDWARD ALLEN is safety director for Marsh & 
McLellan-Cosgrove & Co., a large insurance brokerage 
company. He sees to it that insurance company safety 
engineers do a good job and also works on improving super- 
visory training methods in accident prevention. Mr. Allen 
is a mining engineer by training and early experience, hav- 
ing worked in that capacity for several coal companies in 
Pennsylvania. Later, he worked for Aetna Insurance Co. 
and Todd Shipbuilding in New York as safety engineer, 
then joined his present employer for whom he has worked 
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HERE'S WHY corrosion-proof fluid-handling components of 
FLUOROFLEX-T (TEFLON) assure production savings, non-contamination: 


Fluorofiex®-T Piping Products as shown above can be 
used with complete and proven assurance that they will 
not corrode or build up solids which can contaminate 
sensitive products. Specially processed of Teflon® resins 
by patented Resistoflex methods, they can handle the 
most difficult materials up to 500°F. They are completely 
resistant to any chemical except high-temperature 
fluorine and the molten alkali metals. 


Fluoroflex-T Piping costs no more on an installed-cost 
basis than other corrosion-proof systems in common use 
today. Initial material costs have been lowered by recent 
price reductions made possible by advanced technology 
and increasing volume. Installation costs are inherently 
low as a result of skillful design which features easily- 
bolted-together units with prefabricated, flanged sections. 
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Fluorofiex-T Piping costs LESS on a performance basis. 
Savings in operation are assured—with decreased main- 
tenance, long service life, and the elimination of process 
headaches and downtime. 


So, if you have problems of corrosion—want to reduce 
maintenance or replacement costs and eliminate process 
downtime or product loss—consult Resistoflex. Write 
for more information today. 


RESISTOFLEX 


CORPORATION 


Complete systems for corrosive service 


Plants in Roseland, N. J. « Anaheim, Calif. * Dallas, Tex. 
Sales Offices in major cities 
®Fluoroflex is a Resistoflex trademark, reg. U. S. Pat. Off: 
®Teflon is DuPont's trademark for TFE fluorocarbon resins. 








Corrosion Forum 


Lead bonded stainless steel, 3- to 5-in. thick, goes into demineralizers handling radioactive water. 


New Lead-Bonded Metals 


Shield Radioactive Corrosives 


Unique combinations of lead bonded to aluminum or 
stainless steel solve many severe nuclear-radiation 
shielding problems where corrosives are involved. 


Lead plays a well-known, although 
limited, role in nuclear devices. It’s 
an excellent shield against gamma 
radiation* but has poor mechanical 
properties. 

A recent development of Knapp 
Mills (Long Island City, N. Y.) 
should give a big boost to lead in 
nuclear applications, particularly in 
the handling of radioactive corro- 
sives. The development: lead bonded 
to aluminum or stainless steel. 

Homogeneous lead-lined steel or 
copper, where lead is metallurgically 
bonded to the base metal, has been 
available for many years. The trick 


* Paraffin wax, polyethylene or borated 
polyethylene added to lead, produces a 
material resistant to gamma and neutron 
radiation. 
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is to form such a bond between lead 
and metals having natural oxide 
coatings. Apparently Knapp Mills 
has solved the problem of getting 
through or removing the oxide film 
on aluminum and stainless. 

For stationary nuclear reactors, 
lead has never become a big factor 
as a shielding material. Concrete 
and water can do the job just as 
effectively and at a lower cost. 
> Light Lead—But for mobile sys- 
tems, weight and volume are ex- 
tremely important considerations. 
In practice, lead as a gamma shield 
is “lighter” than water or concrete. 
Because it is such an excellent 
shield, a small amount of lead is 
required in many situations, calling 
for a lower surface area, volume 


and weight, compared to say con- 
crete (see table p. 254). 

This “mobile” market, a rela- 
tively small one now, includes nu- 
clear-rocket or aircraft engines, 
transportable power reactors, ship- 
ping and processing atomic fuels. 

The new combinations of lead- 
stainless and lead-aluminum should 
enter this picture where particu- 
larly corrosive materials are han- 
dled. Stainless for instance, pro- 
vides corrosion resistance, lead acts 
as the radioactive shield. 

Knapp Mills engineers have de- 
signed and built five spent-fuel ship- 
ping casks, for the Polaris missile 
program, under contract with 
Knolls Atomic Power Laboratory. 
Weighing 125 tons each, the casks 
have a stainless-clad carbon-steel 
shield with a thick wall of lead 
bonded to the steel. 

Normal lead thickness, for gamma 
shielding, ranges from 1 to 8-in. 
For just corrosive service, thickness 
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Sulphur Compounds 
OTT Fo OAKS O54 


... est HAYNES Alloys 


‘Te combination of sulphur dioxide or hydrogen 
sulphide and moisture spells trouble! Expensive 
trouble . . . in terms of corroded equipment. Yet even 
these tough combinations can be handled safely by 
HASTELLOY alloys C and D. Both alloys are highly 
resistant to these moist gases up to 160 deg. F. 
Sulphur alone causes costly corrosion damage, too. 
In one plant, traces of sulphur dioxide and trioxide 
in a light hydrocarbon stream caused severe pitting. 
Seventeen alloys were tested on stream . . . 16 pitted. 
Only one... HASTELLOY alloy B...emerged unmarked. 
There are 9 HAYNEs corrosion-resistant alloys de- 
veloped during a 30-year concentrated study on 
corrosion problems and metals best suited to solve 
them. You can capitalize on these years of experience. 
Send for test samples .. .Write usa letter outlining 
your corrosion problem. We’ll send a free test sample 
of an alloy best suited to resist it. Address your letter 
to Haynes Stellite Company, 270 Park Avenue, New 
York 17, N. Y. Descriptive literature available. 


[ES 


aAaLLOow Ss 
HAYNES STELLITE COMPANY 
Division of 


Union Carbide Corporation 
Kokomo, Indiana 


“Haynes,”’ ““Hastelloy,”’ and “Union Carbide” 
are registered trade marks of Union Carbide Corporation. 





CORROSION FORUM... 


Radioactive shielding: lead better than iron, concrete 


Lead 


Corresponding thickness of materials, mm. 





equivalent, 


Material mm. 


X-rays excited at peak voltages of 


150 kv. 200 kv. 300 kv. 400 ky. 


Gamma 


rays 





lron: 


) / >) 
(7.9 g. /cm.”) 


mn — 
SOM CMA BW Dp 


Ho 12 12 1 2.5 
25 27 20 18 
ae: 40 28 23 





Concrete: 
(2 parts ballast 
2 parts sand 
1 part cement 
2.2 g./cm.*) 
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need not be more than 34 to 2-in. 
> No Tin — Where high-tempera- 
tures are involved, the lead-metal 
bond is achieved without a tin-con- 
taining flux. Technique produces a 
bend capable of withstanding tem- 
peratures up to the melting point 
of lead (621 F.) without separa- 
tion. 

Tin agents become plastic at 250 
F. and any cycling, vibration or 
shock will break the bond at or 
above that temperature. 

Also, tin will contaminate iead, 
making it less resistant to corro- 
sives. 

Knapp Mills is not revealing the 
techniques developed to bond lead 
to aluminum and stainless, except to 
say that they are variations of 
standard practices, and no chloride- 
containing flux is used on stainless 
steel. The bond is such that lead ex- 
pands and contracts with the base 
metal: there is no creep or separa- 
tion, and no air gap between the 
metals. 

With a relatively thin lead coat- 
ing, the new combinations are of- 
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fered as new materials of construc- 
tion for handling nonradioactive 
corrosives. Applications are defi- 
nitely limited now. But, lead-alumi- 
num heating and cooling coils (2-in. 
O.D., 100 psi.) are used in viscose 
rayon processing and in chromium 
plating tanks. And _ lead-bonded 
stainless tubesheets have been in- 
stalled in a heat exchanger handling 
fertilizer solutions. Another chem- 
ical plant has installed a lead-stain- 
less heating coil, where the outside 
is lead, the inside stainless. Coil is 
10-ft. dia., 24-in. O.D., handles 200 
psi. of corrosive steam and weighs 
10 tons. 

> Bucking Trend — However, the 
trend in the chemical industry 
seems to be away from lead. Plas- 
tics are taking over, where tem- 
perature permits, in a number of 
acid plants, where lead once reigned 
supreme. 

Lead is heavy, has poor mechan- 
ical properties, poor abrasion resist- 
ance, and when used as sheet lining, 
requires the services of skilled lead 
burners—a vanishing breed. The 


homogeneously bonded metals, ac- 
cording to Knapp Mills, do not call 
for lead burners during fabrication 
or repair. Bonded sheets, during 
construction, are joined by remov- 
ing some of the lead back from the 
joint, welding the base metal, then 
filling in the lead over the weld. 
This operation does not require a 
lead burner. 

It remains to be seen whether the 
new lead-bonded materials will have 
a large impact in chemical proc- 
essing. 





Small Grain Size 
Improves Refractory Metals 


A new technique for substantially 
reducing grain size in electron- 
beam melted and cast refractory 
metals and alloys improves their 
working characteristics. This comes 
from Stauffer-Temescal, Richmond, 
Calif., developer of the method. 

A combination of electron-beam 
processing and critical composition 
control, technique is effective with 
all the refractory alloys so far 
tested. Patent applications covering 
electron-beam technology used in 
the process have been filed in the 
U.S. and in thirty-three foreign 
countries. 

The most significant effect is a 
marked improvement in fabricabil- 
ity. While ductile refractory alloys 
such as 90-10 tantalum-tungsten 
had previously been produced by the 
grain-boundary refining action of 
electron-beam melting, the more re- 
fractory metals, particularly pure 
tungsten and molybdenum, still pre- 
sented serious problems in fabrica- 
tion due to the large crystal struc- 
ture always present in the cast 
ingot. The presence of these large 
crystals made deformation failures 
along lines of crystallographic 
weakness a common occurrence. 
Thus, cast-tungsten ingot would 
frequently rupture under the stress 
of forging. 

Reduction of grain size reduces 
the directionality of the material by 
introducing an element of random- 
ness to the crystal structure. Fine- 
grain crystals are less likely to be 
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DRAW YOUR OWN CONCLUSIONS 


about the versatility of this 





new, standard control cable from Rome 


Start by listing all the factors you consider important in a 
control cable. 

Then compare your list with what Rome’s new standard 
control cable (designated as the CT line) offers. We sum it 
up in one word: versatility—the ability of this new cable 
to meet most of your control cable needs. 

For example, you can use CT cable with either AC or DC 
circuits. For voltages to 600 there’s Type B; to 1000, Type C 
—both in accordance with new IPCEA-NEMA standards. 

How about number of conductors? Specify from 2 to 37, in 
No. 10 or No. 12 AWG copper. Each conductor is insulated 
with polyethylene to give you maximum performance in a 
dielectric material, particularly where moisture is a problem. 
This insulation also stands up to acids, alkalies and oils. So 
CT is well suited to use in hazardous environments. 

Over each insulated conductor you also have a Synthinol 
(polyvinylchloride) jacket. This same material is used to 
jacket the entire cable. Result: added resistance to heat, 
chemicals, and corrosion. And, good mechanical protection 
for the insulation, as well as a flame retardant barrier. 


Full color coding (in keeping with IPCEA-NEMA, 
Method I) means you can make correct connections, quickly. 
And it will save you money in testing and maintenance. 

Flexible, clean and light in weight, CT cables are also 
smaller in over-all size than similarly rated rubber-insulated 
cables. Use smaller conduit and fittings. Put more conductors 
in existing conduit, or use it in tray or trough. 

All the facts and figures about the versatile new CT cable 

—including what sizes are available “off the shelf’”—are 
summed up in a 4-page booklet. For your free copy, write to 
the Rome Cable Div. of Alcoa, Dept. IN-100, Rome, N.Y. 


Special requirements? As a cable specialist, Rome can answer any 
of your control cable problems not met by this standard construc- 
tion. Ask your Alcoa-Rome salesman for details. 


ROME CABLE 
DIVISION OF ALLCCOA 





CORROSION FORUM... 


aligned along common planes and 
stresses are more evenly absorbed. 

Among other effects imparted to 
tungsten and molybdenum by the 
new casting technique are improved 
ultimate strength in the annealed 
condition and after 90% cold work, 


Alloy 


Composition Powdered Metallurgy w 


% Arc Cast ¥ 


and a reduction in the effect of cold 
work. Molybdenum cast by the new 
process does not require extrusion 
before forging in a closed-die forge. 
Moreover, these properties are not 
markedly affected by recrystalliza- 
tion during reheating or welding. 


Electron-Beam Melt w 





Molybdenum 
0.5 Ti. 
0.5 Ti-0.07 Zr 
0.05 Zr .. es 
1.25 Ti-0.15 Zr-0.15 C 
0.5 Zr 
0.5 TiO2 . 





Columbium 
15 W-5 Mo-! Zr-0.05 C.... 
5 W-5 Mo-1 Zr-5 Ti-0.05 C 


Refractory metals, in 
the form of sheets, is the 
goal of an accelerated 
development program 
by the U.S. Navy. Pure 
metals and alloys (left) 
are under investigation. 
Sheets will make fabri- 





Tantalum 


A/ 
IU VV 


cation of large equip- 
ment possible. 





Tungsten 


9ThO 
Y 








PACE QUICKENS ON REFRACTORY 
SHEET DEVELOPMENTS 


Refractory metals have been un- 
der development for a number of 
years, but until recently, none of 
them could be considered for large, 
structural applications. Many are 
hard, brittle and difficult to work 
into sheets. Forged parts are avail- 
able, and deep drawing and spin- 
ning methods are useful—but the 
only way to produce large pieces 
of equipment is with sheets of metal 
or alloy. 

Some major advances are coming 
in this area as a number of metal 
producers concentrate their efforts 
on making this difficult mill product. 
> Mo Well Along — For sheets, 
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molybdenum is the most advanced 
material, although columbium is 
well along in this area. Competition 
between the two metals is very 
spirited for high-temperature appli- 
cations. Columbium has the advan- 
tage of ductility and weldability. 
Molybdenum has superior high-tem- 
perature strength. Both metals are 
not good in oxidizing environments 
at high temperatures. Above 2,500 
F., tungsten and tantalum are con- 
sidered more suitable. 

Refractory metal producers have 
produced sheets of unalloyed metals, 
except for tungsten, in sizes up to 
86 x 96-in., 0.040-in. thick. Tung- 


sten sheets are limited by equip- 
ment available, and are rolled in 
sizes up to 20 x 36 x 0.080 in. 

Sheets are produced in conven- 
tional equipment at the present 
time. But many fabricators are in- 
stalling new furnace equipment for 
preheating bar and sheet prior to 
rolling. Du Pont, Metal Products 
Div., is setting up a refractory- 
metal conversion plant in Balti- 
more. The new facility at Uni- 
versal-Cyclops Co., Bridgeville, Pa., 
includes two 4,000 F. furnaces. 

In addition, many companies are 
installing new mill equipment for 
sheet: Wah Chang in Albany, Ore., 
Sylvania in Towanda, Pa., Uni- 
versal-Cyclops and Du Pont. 
> Need Better Sheet—Most mill ex- 
perience is on molybdenum and its 
alloys (see table). But a number of 
quality deficiencies have been ob- 
served, including surface contami- 
nation, brittleness, laminations. 

Some progress has been made in 
eliminating these difficulties with 
unalloyed molybdenum and Mo- 
0.5% Ti alloy. However, experience 
with sheet rolling on the newer Mo 
alloys is negligible. Sheet develop- 
ment on some of the strong colum- 
bium, tantalum and tungsten alloys 
is also very slight. 

Because of the slow progress so 
far, the U.S. Navy has started a 
major program for sheet rolling re- 
fractory metals. An advisory Re- 
fractory Metals Sheet Rolling Panel 
has been set up, composed of mem- 
bers representing producers, users, 
research organizations and Govern- 
ment agencies. A number of pro- 
grams for molybdenum and tung- 
sten alloys have been set up, where 
the alloys have been qualified for 
production-development support. 
> New Coatings — However, solv- 
ing the sheet problems will not open 
up big markets for molybdenum or 
columbium as high-temperature ma- 
terials until coatings are developed 
to reduce oxidation. There is some 
progress here. Cementation coating 
(nickel-carbide) looks good for Mo. 
And for columbium alloys, alumi- 
num-silicon dipped or sprayed coat- 
ings, and aluminum-oxide base coat- 
ings show encouraging results. 
Sprayed zinc coatings look very 
good on columbium for short-time 
exposures to 2,000 F. 
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In the refrigeration machine room of the Heffman-LaRoche plant, Styrofoam insulation prevents 
condensation on protected pipes. Moisture cannot impair its permanently high insulating efficiency. 


STYROFOAM’ PREVENTS CONDENSATION 


even where temperatures range 120 degrees in one pipe! 


“Because Styrofoam is its own vapor barrier and is readily 
installed at low cost, we specify it exclusively where sub- 
normal temperatures are involved,” asserts Charles Wright, 
project engineer for Hoffman-LaRoche Inc. 


The Nutley, New Jersey, plant began using Styrofoam* eight 
years ago, both for additions to the cooling systems and for 
replacement of another material which frequently developed 
defects. Today, 50% of all brine and chilled water lines are 
insulated with Styrofoam. 


“The greatest possible demands are made on the insulation,” 
Mr. Wright continues. “We not only have two systems, zero 
and —30°F., but we also have dual-temperature applications 
where Styrofoam must effectively insulate pipes with brine 
passing through at 0°F. and at 120°F. at different times. Such 
extremes put the moisture and vapor resistance of the insula- 
tion system to a severe test.” 


Notice in the photo above the ice build-up on a section of the 
liné left exposed for service purposes. Because of the moisture- 


resistant qualities of Styrofoam—because it stays dry inside— 
condensation which may creep along the pipe, even when a 
mastic sealer is used, does not impair its insulating efficiency. 
And since Styrofoam insulation is an effective moisture and 
vapor barrier, moisture does not penetrate through the 
insulation. 


“Our installation costs have been reduced substantially by 
the use of Styrofoam, too,” reports Mr. Wright. “It is readily 
placed in position and secured to the pipe. No special pipe 
supports are required, because the weight factor of Styrofoam 
is practically negligible—only 2.4 ounces per board foot.” 


Styrofoam is supplied by Dow to the fabricators listed below 
—pipe and vessel insulation experts who make both standard 
and special coverings. For complete information call the 
fabricator near you. Or write THE DOW CHEMICAL COMPANY, 
Midiand, Mich., Plastics Merchandising Dept. 1649AK11-14, 


*Dow’s registered trademark for its expanded polystyrene. 


PIPE AND VESSEL COVERING FABRICATORS 
DAL-VIR INC., Elkhart, Indiana © GLO-BRITE, Chicago, Illinois © KENNEDY INDUSTRIES, Los Angeles, California « KRANSCO MANUFACTURING 


COMPANY, South San Francisco, California « 


MMM, INCORPORATED, Houston, Texas ¢ ROBINSON INDUSTRIES, Coleman, Michigan ¢ STYRO 


FABRICATORS, Kansas City, Kansas « STYROFORMICS, INC., Somerville, Mass. ¢ STYROPLASTICS, INCORPORATED, Minneapolis, Minnesota e TUFFLITE 


PLASTICS, INC., Ballston Spa, New York 


THE DOW CHEMICAL COMPANY s+ 
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See “The Dow Hour of Great Mysteries’ on TV 


MIDLAND, MICHIGAN 
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Complete Batch Uniformity _ 





When Liquids 2re measured with 
Niagara Electricontact Meters 


* 


Niagara Electricontact Meters being used to simultaneously meter sodium 
hydroxide (right) and water (left) in a large eastern chemical plant. 


The gallonage you set is what 


you get... 


Whatever your process — if you 
measure, meter, control or add liq- 
uids, you can be sure of absolute 
batch or process uniformity with 
Niagara Electricontact Meters. 


Exacting accuracy is assured by 
positive displacement Niagara 
metering. When the required vol- 
ume has passed through the meter, 
the flow is automatically stopped 
by a solenoid valve activated by 
the meter itself. There is no possi- 
bility of human error. Dirty sight 
glasses offer no problem. 


Time and labor are saved. The 


BUFFALO METER COMPANY 


EXACTLY! 


central control station shown 
above permits the operator to 
accurately measure the dilution of 
caustic soda to precise process 
requirements without leaving his 
station. Since he never has contact 
with the caustic, the entire process 
is carried out in a safer fashion. 
Obsolete methods of dipping, rod- 
ding are a thing of the past with 
Niagara Meters. 


Why not let us show you how 
Niagara Meters can improve your 
process? Mail the coupon today 
for a free catalog. 


INCORPORATED 


2891 Main Street 


e Buffalo, New York 


BUFFALO METER COMPANY, Inc. 
2891 Main Street, Buffalo, N. Y. 


(] Please send me additional information on Niagara Meters. 
[) Please have representative call. 


NAME_ 
ADDRESS___ 
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(continued from page 122 


will make new synthetic rubbers. 
Design and engineering for the 
project are being handled by Craw- 
ford & Russell, Inc., Stamford, 
Conn. Due to be completed next fall, 
the unit will initially make syn- 
thetic balata and ethylene-propylene 
types of rubber. 


United Carbon Co. plans to build 
a carbon-black plant in Southern 
California to serve the Pacific 
Coast area. Currently, carbon 
black for consumption on the coast 
must be shipped from the South or 
Southwest. Company hasn’t se- 
lected a site for the facility yet, 
but discloses that initial capacity 
will be 64 million lb./yr. 


Dynatech Plastics, Inc., has com- 
pleted the first step in an expan- 
sion program by moving into a 
new plant at Santa Ana, Calif. 
Company manufactures injection 
moldings, by means of advanced 
screw-plastification techniques de- 
veloped in Germany. 


Air Products, Inc., Allentown, Pa., 
is building at Cleveland the $10- 
million oxygen plant shown in the 
drawing above. Scheduled for 
completion early next year, it will 
supply 500 tons/day of pure oxy- 
gen to the Cleveland Works of 
Jones & Laughlin Steel Corp. plus 
70 tons/day to other industries in 
the area. Air Products is currently 
erecting four other plants to serve 
steel manufacturers; one is a 340- 
ton/day oxygen unit to feed open- 
hearth roof jets at the J & L 
Works in Pittsburgh. 


Container Corp. of America, Chi- 
cago, has opened a new marketing 
and research center at Oaks, Pa., 
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End corrosion in gasket inventory 


The gold Flexite Finish* for the metal gauge rings in Flexitallic Compression-Gauge 


Gaskets is new. It is highly corrosion resistant when exposed to severest weathering 

in open construction projects or in stock. The Flexite Finish provides for ease of 

identification and a clean, long-lived installation. Write for samples. 
FLEXITALLIC GASKET CO., 8th & Bailey Sts., Camden 2, N. J. 


Representatives in Principal Cities 


*The gold Flexite Finish is a development of the 
Flexitallic Gasket Co. (Originators of Spiral Wound SPIRAL-WOUND GASKETS 


Construction) — Register applied for on both name and 
color. Flexitallic ba is our exclusive peer ig es c 
Canadian asbestos filler. Look for the blue and gol K 
WITH FINISH 


color combination as the mark of Flexitallic quality. 


These RMC thermometers have just been submerged in water for the 
first of a severe series of tests to make sure of perfect hermetic sealing. 


<TR T 


er. 


Moisture will never bother 
your RMC dial thermometer 


The RMC hermetic sealing process makes absolutely certain that 
humid air will not be sealed in the instrument and locks all moisture 


out permanently. Each thermometer then goes through a series of 


severe tests. Only those with perfect sealing are accepted for de- 
livery. When you order from RMC you get the only industrial 
thermometer that can never be affected by internal dial fogging or 


bimetal freeze-up. 


“‘Bimetal Freeze-up” More 
Serious Than Dial Fogging 


The first sign of moisture in a dial 
thermometer usually shows up as con- 
densation inside the dial glass. You 
are probably familiar with this dial 
fogging problem which causes difficult 
reading and the eventual corrosion of 
the bimetallic element. You may not, 
however, be familiar with another and 
actually more serious moisture prob- 
lem—bimetal “freeze-up.” 

If moisture is sealed in, or enters a 
thermometer dial it will find its way 
to the bimetal element. Then at ex- 
treme low temperatures this moisture 
freezes on the element and bearing 
surfaces, and the bimetal element will 
not function should the temperature 
go lower. Therefore, the operator of 
the equipment would never know that 
the temperature had gone below the 


last indication when the element be- 
came frozen. 

Here’s what makes such a condition 
hard to spot. The thermometer would 
operate properly again after a tem- 
perature rise of perhaps 20°, and 
would continue accurate indication 
even though the fluid dropped again 
to an even lower temperature than 
before. However, after it remained at 
the new low for a few hours, it would 
again freeze up. Then, as before, any 
further drop in temperature would 
not be indicated. 

Only a dry-air hermetic seal, as 
used by RMC, can prevent both dial 
fogging and bimet freeze-up. RMC 
even goes a step further by providing 
for recalibration at any time without 
breaking the air-tight seal. An exter- 
nal dial reset screw—exclusive with 
RMC—permits recalibration without 
opening the instrument in any way. 


Write, wire or phone for general catalog. If yours is a special oh a tell 


us your requirements—R MC engineers will work with you in solv 


it. Roch- 


ester Manufacturing Co., 209 Rockwood St., Rochester 10, N. Y. (Telephone: 


BRowning 1-2020). 


ROCHESTER MANUFACTURING CO., INC. 
113 ROCKWOOD STREET + ROCHESTER 10, N.Y. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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22 mi. north of Philadelphia. It 
consists of a $1.5-million building 
that occupies 48,000 sq. ft. The 
center will be used to develop new 
packaging concepts, evaluate pa- 
perboard, plastics and other pack- 
aging materials, and carry out 
process research on printing and 
fabrication techniques. Also, it 
will provide technical service for 
the firm’s carton plants and paper- 
board mills. Staff will include 135 
people in sales and administration, 
as well as about 60 research and 
marketing specialists. 


Kaiser Aluminum & Chemical 
Corp.’s Kaiser Refractories & 
Chemicals Div. is building a Tech- 
nical Center at Mexico, Mo., to 
house research and other technical 
personnel. When completed, the 
center will be equipped to evaluate 
materials for the development of 
fireclay, silica and high-aluminum 
refractories; it will also serve as 
headquarters for the division’s 
raw-materials department. The fa- 
cility will consist of a one-story 
building containing 17,300 sq. ft. 


National Beryllia Corp., North 
Bergen, N. J., has completed a lab- 
oratory for conducting wet chem- 
ical trace analyses. Featured is 
equipment that can detect impuri- 
ties in beryllium oxide when they 
are present in only a few parts per 
million. 


Johns Hopkins University’s Ap- 
plied Physics Laboratory has 
awarded a $918,000 contract for 
construction of facilities for hy- 
personic-propulsion research. They 
will occupy a five-acre site, will 
permit advanced research on ram- 
jet and other air-breathing engines 
at 4,000 F., stagnation pressures 
of 1,000 psi. and speeds of Mach 7. 
Construction will be by the Wil- 
liam T. Lyons Co., Inc., Baltimore. 


Corning Glass Works has an- 
nounced plans for a 400-acre re- 
search and engineering center, 
which will be built near the firm’s 
headquarters at Corning, N. Y. 
First step will be a two-story pilot 
plant containing 93,500 sq. ft. of 
floor space. It is scheduled for 
occupancy next May, will triple 
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Corning’s experimental melting 
and processing facilities. 


Offices 


General Electric Co.’s Atomic 
Power Equipment Department 
(APED) has completed a new, 
$750,000 headquarters building at 
San Jose, Calif. GE’s commercial 
nuclear activities have been cen- 
tralized at San Jose since 1956, 
and APED has over $22 million 
invested there and at its Valle- 
citos Atomic Laboratory in nearby 
Pleasanton. 


AviSun Corp., joint subsidiary of 
American Viscose Corp. and Sun 
Oil Co., will move its executive 
offices from Marcus Hook, Pa., to 
Philadelphia. The transfer will in- 
volve about 70 people now located 
at Marcus Hook or at the firm’s 
plant in New Castle, Del. 


Gulf Oil Corp. is moving the cen- 
tral office of its domestic traffic 
department from Pittsburgh to 
Houston. The firm’s production, 
manufacturing and marketing de- 
partments are already headquart- 
ered in Houston. 


Du Pont’s Photo Products Depart- 
ment is transferring its New York 
district sales office and warehous- 
ing facilities from Manhattan, to 
Secaucus, N. J. 


Baird Atomic, Inc., Cambridge, 
Mass., has opened an office in 
Cleveland, Ohio, for sales and 
servicing of the firm’s atomic in- 
struments. 


The Alpha-Molykote Corp., Stam- 
ford, Conn., has established a 
branch office and technical-service 
center in Chicago. The firm makes 
molybdenum disulfide specialty 
lubricants. 


Shell Chemical Co.’s synthetic rub- 
ber division has opened two new 
regional sales offices as part of its 
current expansion program. A 
western district office is now lo- 
cated at Lakewood, Calif., and a 
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The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 C up to 
25 G intensity and up to 350° F. 


RMC direct-drive Pressure Gauge 
eliminates vibration problems 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
directly on a helical bourdon to drive the pointer. The helical coil, as 
a simple spring, is resilient and fully balanced, and is not affected 
by shock or vibration. 


With its direct drive, there are no gears or linkage to gyrate and 
score on vibration—no unbalanced bourdon “C” springs and hair 
springs to whip. Direct-drive action means a stable pointer—no loss 
of power, too. Pointer action of the RMC gauge is steady, positive 
and alive—no need to tap the gauge to read. Soft hair springs and 
backlash springs are not used. 


Shown at far right is the pointer-coil unit used 
in 3” and 5” concentric models. The pointer in 
these models is attached directly to the end of 
the pressure element. At the near right is a 
cutaway view of the compact 114” and 
2” eccentric models. The pointer in these 
models is actuated directly by a simple 
pivot. Both types offer the same direct- 
drive, helical bourdon advantages. Pres- 
sure ranges from 0-1000 to 0-10,000 psi. 


Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 113 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 
ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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Style M, Two-Tier 
machine, with two 
rollers per tier, 
mounted on built- 
in storage cobinet, 


Multiple batches of similar or different 
materials can be economically ground, 
pulverized or mixed simultaneously on 
a versatile Abbé Jar Rolling Machine. 


Jars, bottles or containers of differ- 
ent sizes can be used at one time. Each 
jar can be removed after its full grind- 
ing or mixing cycle has been com- 
pleted—without stopping the machine. 


Modern, rugged Abbé Jar Rolling 
Machines are available to handle sin- 
gle or parallel rows of jars, and in 
double or triple tiers for processing as 
many jars as required. Standard por- 
celain or steel jars range in size from 
1 quart to 6 gallons. Built-in storage 
cabinets on tiered machines are op- 
tional. 


Ciloloe ENGINEERING co 


620F GRAYBAR BLDG., NEW YORK 17, N.Y 
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new central district office is in 
Cleveland. 


The Goodyear Tire & Rubber Co. 
has begun construction of a $1.25- 
million district office and ware- 
house building in Elk Grove, IIl., 
near Chicago. The one-story fa- 
cility, to contain 150,000 sq. ft. of 
office and warehouse space, will 
allow the company to expand and 
consolidate several operations now 
carried out in separate Chicago 
locations. Completion is scheduled 
for May, 1961. 


Will Corporation, distributor of 
scientific laboratory apparatus and 
chemicals, has opened a Boston- 
area branch office, at Cambridge, 
Mass. 


Companies 


Standard Oil Co. of Calif. has con- 
solidated all its world-wide indus- 
trial and agricultural chemical ac- 
tivities into a new subsidiary 
known as California Chemical Co. 
Domestic subsidiaries merged into 
the new company include Cali- 
fornia Spray-Chemical Corp. and 
Oronite Chemical Co. 


Buchart Engineering Corp., York, 
Pa., ha; organized a new General 
Research & Development Div., 
with a staff qualified to cover the 
fields of engineering, physics, 
chemistry and metallurgy. The 
new division will provide research 
and development services for pri- 
vate industry and the government. 


Air Reduction Sales Co., New 
York, has formed a new Tonnage 
Product Sales Department to han- 
dle bulk or onsite sales of oxygen, 
hydrogen, nitrogen, argon and 
other industrial gases. 


Vitro Minerals Corp., subsidiary 
of Vitro Corp. of America and 
Rochester & Pittsburgh Coal Co., 
has executed a loan agreement 
with the U.S. Dept. of Interior, 
for exploratory work on the firm’s 
new beryllium property in Juab 





If you use 
stainless steel plate 





this new booklet 


on Carlson services 





in stainless steel 
gives you 
worthwhile facts! 








HIs new Carlson Booklet, “*Pro- 
ducing Stainless Steels . . 
Exclusively,’ documents a unique, 
specialized service. Fully illustrated, 
it includes detailed sections on 
stainless steel plates, heads, forgings, 
special shapes, and other stainless 
products manufactured by Carlson. 


MAIL THIS COUPON... 
for your personal copy of 
the new Carlson Booklet. 


j G. O. CARLSON, INC. 
134 Marshaliton Road 
THORNDALE, PENNSYLVANIA 


1 would like a copy of the new Carlson Booklet. 





Company Name 





Street Address 





City. 








November 14, 1960—Cuemicat ENGINEERING 











Only Carison produces 


all plate thicknesses 
in all these superior grad 
of stainiess steel 


N addition to the more usual grades, Carlson regu- 

larly produces stainless steel plate and plate products 
in this wide range of superior analyses in any thickness, 
Many of these grades are included in our mill inventory; 
the others can be rolled to your order. 

These chromium-nickel analyses were developed to 
more closely match the exact requirements of process, 
nuclear, and space equipment. Each has one or more 
of the following advantages: increased corrosion and/or 
heat resistance, good machinability, ease of fabrica- (ej (0) OV RESO th 
tion, and exceptionally high physical properties with low ° ° oe | WC. 
temperature heat treatment. By selecting the grade that r 
gives you the combination of adeandade me want, Producers % StainGss Stee 
your costs can be reduced and the trouble-free life of 
your equipment extended. 134 Marshalton Read 

Write today for details on these superior grades and THORNDALE, PENNSYLVANIA 
for inventory information on all types of stainless steel District Sales Offices in Principal Cities 
plates and heads. 


*Trade marks of Armco Stee! Corporation Plates » Plate Products » Heads Rings « Circles « Flanges « Forgings » Bars and Sheets (No. 1 Finish) 





U.S. ROYAL FABRICS 
MAKE THE FINEST FILTERS 


if 
ORLON( \*ro NYLON 


DYNEL POLYPROPYLENE VEREL 
*Union Carbide’s Modacrylic Fiber *Eastman’s Modacrylic Fiber tDu Pont’s Acrylic Fiber 


Filter fabrics by U.S. Rubber are engineered to exacting service 
specifications. They offer maximum chemical and heat resistance, 
high abrasion resistance, and efficient cake retention-and-discharge 
properties. Write, wire or phone your specific requirements to 
Industrial Textiles Department at any of the following sales offices: 


Glendale, California Chicago Heights, Illinois New York 20, N. Y. 
102 N. Brand Blvd. P.O. Box 461 ' 1230 Ave. of the Americas 
CHapman 5-5961 SKyline 4-3116 ClIrcle 7-5000 ! 


Textile Division 
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County, Utah. Vitro reports that 
the ore appears to be a new type, 
readily soluble in sulfuric acid 
and apparently amenable to ordi- 
nary hydrometallurgical process- 


ing. 


Transcontinental Gas Pipe Line 
Corp. has formed a new, wholly 
owned subsidiary, Trans-Southern 
Pipeline Corp., to carry LPG from 
the Gulf Coast into the Southeast. 
The new firm will build a $63-mil- 
lion pipeline, will go into opera- 
tion by next November with an 
initial capacity of 60,000 bbl./day. 
The pipeline will extend from near 
Houston to Danville, Va., with a 
215-mile spur from Atlanta to the 
Georgia-Florida state line. At 
present, there is no pipeline pro- 
viding LPG service to the South- 
east. 


Godfrey L. Cabot, Inc., Boston, has 
consolidated itself and three of its 
subsidiaries—Cabot Carbon Co., 
Cabot Shops, Inc., and Cabot Gaso- 
line Corp.—into a new entity 
named Cabot Corp. The company 
is said to be the world’s largest 
manufacturer of carbon black; it 
also produces natural gas, LPG, 
natural gasoline, crude oil, pine 
tars, charcoal and other products. 


Hazelton-Nuclear Science Corp., 
recently formed in Palo Alto, 
Calif., is a West Coast affiliate of 
Hazleton Laboratories, Inc., Falls 
Church, Va., and Nuclear Science 
& Engineering Corp., Pittsburgh, 
Pa. The new firm offers consulting 
and other services in various areas 
of chemistry, biology and allied 
sciences. 


Girdler Corp. is the new name of 
the former Girdler Construction 
Corp. Located in Louisville, Ky., 
the firm offers process design, en- 
gineering and construction of 
chemical plants for petrochemical, 
edible-oil and other industries. 


International 


Lebanon will soon have its first 
plant for manufacture of house- 
hold synthetic detergents. The 
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13 
COOPERATING 
COMPANIES 
SELECT 
GENERAL 
AMERICAN 
RDC 

COLUMN 

FOR 
PROTOTYPE 


Lignite low temperature tar is a relatively new and unknown raw 
material. To determine its potential value, a cooperative research 
program was started by 13 companies in 1954 at the Battelle 
Memorial Institute. 
One of the important developments has been a solvent extraction | 
process ... a countercurrent extraction of this tar with 75% metha- 
nol—25% water and commercial hexane .. . using the RDC column. 
The development appeared so promising that a prototype plant was 
constructed at Alcoa’s Rockdale Works by Texas Power & Light 
Company incorporating a General American RDC pilot column. 
Only the RDC column combines all these advantages: High volu- 
metric efficiency, high throughput capacity, elimination of inter- [a 
stage settling, flexibility for changing feed conditions, lower power f= 
requirements, simple construction, tolerance for solids. 
For any applications dealing with liquid-liquid, liquid-solid, liquid- 
slurry extraction ... why not get full information on a General 
American RDC column? (Write for Bulletin #T-1159) Remember, 
it pays to plan with General American. 

Process Equipment Division—Turbo-Mixers 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street 
Chicago 3, Illinois 
Offices in principal cities 
*Names on request 
EXCLUSIVE RDC LICENSEE IN THE PROCESS INDUSTRY __ TRA0E mark 
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BARNSTEAD 


ENGINEERS PURE WATER 
TO YOUR SPECIFICATIONS 


PHILCO CORP’S Lansdale Tube Division uses this “Train” of Barnstead Pure 
Water equipment in various manufacturing cycles. Operating cost is low because the 
greater part of the process water is repurified and fed back into the system for 
reuse. This “Train” includes a Barnstead 20 GPH High Purity Still, 150 gallon, 
heated, ultra-violet equipped tank to prevent growth of bacteria, two BD-10 Holders 
with special high purity Suprcartridges®, an MF® 200 Submicron Filter, and Heat 
Exchanger. Another example of Barnstead’s versatility in lowering manufacturing costs. 


AT INTERNATIONAL BUSINESS MACHINES, Poughkeepsie, N.Y., 
this Barnstead equipment produces 200 gallons of high purity water per hour. . . 
of 18 megohms resistance at 25° C .. . free of all types of impurities. Equipment 
consists of Sand and Carbon Filters, Four-Bed Demineralizer, Two High Purity Stills, 
1000 gallon storage tank, Mixed-Bed Demineralizer, MF Submicron Filter, and Heat 
Exchanger . . . all Barnstead engineered to increase production, lower costs, and 
eliminate rejects. 


83 YEARS OF PURE WATER EXPERIENCE AT YOUR 


DISPOSAL Today’s, often complex, manufacturing procedures and techniques 
impose new demands of water purity and the production of same in high quantities 
hourly. Because Barnstead engineers know and understand all phases of water purifica- 
tion, most of America’s leading manufacturers look to Barnstead to engineer Pure 
Water equipment to their particular specifications and requirements. Why not discuss 
your problem with Barnstead now! 


OTHER BARNSTEAD PURE WATER PRODUCTS 
@ DEMINERALIZERS, Mixed-Bed, Two-Bed, Four-Bed models with capacities up 
to 2500 GPH. © WATER STILLS from 2 to 1000 GPH including The Still You 
Never Need Clean. @ COAGULATORS AND SAND FILTERS to pretreat feed- 
water where excessive sediment is present. © CARBON FILTERS to eliminate organics, 
organic coloring and odors. © PURITY CONTROL EQUIPMENT to check water 
purity in 30 seconds, and Puromatic Controller which diverts sub-standard water to 
waste. @ STORAGE AND DISTRIBUTION SYSTEMS include Storage Tanks 
equipped with Ventgard and Ultra Violet light. Tin-lined Piping, Fittings, and Valves 
keeping distilled water pure to point of use. WRITE for new Catalog #160 on 
Water Demineralizers, Catalog “‘“G” on Barnstead Stills and Accessories. 


® 
BMarnstead 
STILL AND STERILIZER CO. 
4 Lanesville Terrace, Boston 31, Mass. 


BOSTON JAmaica 2-8490 


CHICAGO PHILADELPHIA NEW YORK WASHINGTON, D.C 
ROgers Park worms KIngsbridge District 

1-6173 MU 8-2918 8-1557 7-1142 

LOS ANGELES SAN FRANCISCO CLEVELAND DETROIT 

MUrray TEmplebar ACademy ENterprise 
1-6663 2-5391 6-6622 





CPI NEWS BRIEF... 


facility will cost about $700,000, 
will have a capacity over 2,000 
tons/yr. Announcement of the 
plant follows an agreement be- 
tween Procter & Gamble AG, 
Lucerne, Switzerland (subsidiary 
of The Procter & Gamble Co., Cin- 
cinnati) and Trans-Mediterranean 
Co. of Beirut, which currently dis- 
tributes P&G products in Lebanon. 
Investment for the plant will be 
furnished by Lebanese interests, 
and P&G will supply technical as- 
sistance and supervision for plan- 
ning, constructing and operating 
the facility. Production is sched- 
uled to start in 11-15 months, 
initially for local consumption but 
later perhaps for export as well. 


Yugoslavia is to receive a $23-mil- 
lion loan from the U.S., to help 
establish a plastics and chemicals 
plant near Zagreb. 


West Germany: The Procter & 
Gamble Co., Cincinnati, has 
founded a German subsidiary in 
Frankfurt called Procter & 
Gamble GmbH. with basic capital 
of $400,000. Initially, the sub- 
sidiary will only sell products 
made by the parent company or its 
sister companies elsewhere in 
Europe, but eventually it will open 
a plant—probably near Frankfurt 
—for production of detergents, 
chemicals, cosmetics and foodstuffs. 


Switzerland: Tennessee Eastman 
Co., Kingsport, Tenn., has organ- 
ized a new company, Eastman Re- 
search A.G., located at Zurich. 
Reasons for founding the firm: to 
expand research in a center that 
is convenient to scientific and in- 
dustrial areas of Europe; to 
broaden Tennessee Eastman’s re- 
search viewpoint by engaging 
European scientists. 


Canada: Atomic Energy of Canada 
Ltd. has activated its new low- 
power reactor, “ZED-2,” at the nu- 
clear research laboratories at 
Chalk River, Ont. Built at a cost 
of $3 million, it will be used to 
test uranium fuels. 


El Salvador: Refineria Shell de El 
Salvador S.A., subsidiary of Shell 
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Oil Co., has awarded a contract 
for engineering, purchasing and 
construction of its forthcoming 
10,000-bbl./day refinery at Aca- 
jutla. Recipient of the contract is 
Fluor-Schuytvlot N.V., Haarlem, 
Holland, a subsidiary of The Fluor 
Corp., Ltd., Los Angeles. The re- 
finery will include a crude unit, 
hydrodesulfurizer, platformer, 
tankage and offsite facilities. 


Mexico: Officials of The Chem- 
strand Corp.’s_ division, Chem- 
strand Overseas, S.A., have an- 
nounced that a new company will 
be formed to make nylon filament 
yarns at a plant near Mexico City. 
The facility is due to be completed 
and on stream next year. 


Canada: Atomic Energy of 
Canada, Ltd., recently installed at 
its Chalk River, Ont., facilities the 
carbon-dioxide generator shown 
above. Produced by Louis De- 
Markus Corp., Buffalo, the gener- 
ator will supply CO, purge gas for 
an experimental, 200,000-kw. NRU 
reactor. 


Japan: Showa Denko and Du Pont 
are forming a joint venture firm, 
Showa Neoprene, with authorized 
capitalization of $9.7 million. New 
company will produce 8,000 tons/ 
yr. neoprene at a plant in Kawa- 
saki. 


West Germany and England both 
have new chemical plants upcom- 
ing, as the result of a $20-million 
joint venture between California 
Chemical Co. (new subsidiary of 





start with 


The Best In Teflon 


It’s a matter of good precaution—Getting the full advantages 
of this material depends largely on the processing ability of 
your supplier. He must meet all of these qualifications: 


] Fabricating experience, facilities and rigid quality control to 
supply a uniform, non-porous Teflon, free from any flaws, thus 
eliminating costly rejects or malfunction of your end product. 


2 Dimensional accuracy—no matter what form you order, it 
should be carefully sized to industry specifications. Any 
waste of Teflon adds substantially to its cost, and correc- 
tive finishing in your own shop unnecessarily adds produc- 
tion time and expense. 


Under the name, Chemlon, “John Crane” gives you full satisfaction 
on each of these points, plus engineering assistance on any problem 
you might have. 


Contact ‘John Crane” about your specific needs. 
Also ask for Bulletins T-110 and T-122. 


Crane Packing Co., 6451 Oakton Street, 
Morton Grove, Illinois, (Chicago Suburb) 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


* DuPont Trademark 


TEFLON PRODUCTS 


OFFICES th ALL PRINCTIPA 
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Ge 


120 GRAINS CUT TO 45 


IN 200,000 cfm OF AIR 


WITH 85° TOWER WATER 


Surface | 





Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 63 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTION 

Division of Midland-Ross Corporation eR 

2380 Dorr St., Toledo 1, Ohio 

Send facts on Kathabar systems for the following application: 
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Standard Oil Co. of Calif.; see p. 
262) and the British Petroleum 
Co. Venture will include construc- 
tion of aromatics plants adjacent 
to two existing BP refineries: one 
on the Isle of Grain, Kent, Eng- 
land, and the other at Dinslaken, 
West Germany. Initially, the two 
new units will produce 42 million 
lb./yr. orthoxylene, 50 million lb./ 
yr. paraxylene and 36 million lb./ 
yr. ethylbenzene. 


Iran: Iranian Oil Refining Co. has 
awarded a contract worth about $5 
million to Fluor-Schuytvlot N.V., 
Dutch subsidiary of The Fluor 
Corp., Los Angeles, for a U.O.P. 
Unifiner-Platformer for Iranian 
Oil’s refinery at Abadan. Contract 
covers design, detailed engineer- 
ing, purchasing and construction, 
and will be carried out by Fluor 
Engineering & Construction Co., 
Ltd., London. Completion of the 
project is scheduled for early 1962. 


Poland: A 1,350-ton/day nitrogen 
fertilizer plant will be built in the 
Pulav district of Lublin Province. 
Unit is expected to be ready for 
operation late in 1965; its raw ma- 
terial will be natural gas piped 
from Western Ukrainia. Also be- 
ing planned are facilities to make 
plastics, synthetic fibers and petro- 
chemicals using natural gas from 
the same source. 


West Germany: Houdry Process 
Corp., Philadelphia, and Chem- 
ische Werke Huels, Marl, West 
Germany, are forming an equally 
owned company to develop cata- 
lysts and to manufacture and sell 
each parent firm’s line of catalysts. 
The new company, Katalysatoren- 
werke Houdry-Huels GmbH., will 
be located at Marl, will sell its 
products in the Western European 
market. 


Mexico: Merck & Co., Inc., Rah- 
way, N. J., will spend $1 million of 
a $1.35-million Latin-America ex- 
pansion program in replacing its 
current pharmaceuticals facilities 
in Mexico City. Company will erect 
a new building that will permit a 
40% increase in production. 

The $350,000 balance will be 
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BUTTERFLY VALVES — For liquids or gases — uniform 
control in all positions, fast positive regulation and closure, min- 
imum pressure drop. Compact and lightweight. Sizes from 1 in. 


WAFER VALVES — A new design of butterfly valves with 
space-saving flexibility, suited to most any type of operation. 
Sizes from 3 to 36 in., including high-pressure types. 


BALL VALVES — Easy manual shutoff under adverse condi- 
tions, and up to 150 psi. Slight wedging action gives unusually 
drop-tight closure. Sizes: 12 to 48 in. 








ROTOVALVE—A cone valve suited to virtually any type 
of operation or location. Offers the least pressure loss, greatest 
initial shutoff, controlled closing time, positive seating. 











Now: for power plants, sewage and water works — 


a full line of rotary valves 


Serving you even better through a broader line— Allis- 
Chalmers offers the finest in butterfly, ball and cone 
valves for industrial applications, power plants, sewage 
and water works. Also available are complete valving 
systems in standardized ‘packages’ that provide re- 
mote, telemetered control of valve operation. These addi- 
tions further round out Allis-Chalmers line that includes 
Angle, Needle, Relief valves, sleeve-type valves and 
accumulator systems. For details, contact your Allis- 
Chalmers valve representative or write Allis-Chalmers, 
Milwaukee i, Wisconsin. Rotovalve is an Allis-Chaimers trademark. 
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Plan your 
winter painting 


program now/s ra 
men. 


Keep your 
crews busy § 
all year ’round © 


with CARBO ZINC 11° 


the all-weather maintenance coating 


Most maintenance paints cannot be applied below 40° F. Not so with Carbo Zinc 11 
... the only protective coating that can be applied outdoors in cold weather. Paint 
anytime, 12 months of the year, indoors or out... keeping a smaller crew busy full 
time. You still get protection far superior to standard maintenance paints. 


f. 


a zinc-filled inorganic protective coating 

@ water insoluble 20 minutes aiter applying 

@ fast drying, long-lasting galvanic protection for steel 

@ apply in humidity up to 95%, temperatures from -20° F. to 150° F. 

e excellent resistance to water, coastal environment, brine, humidity, solvents 
Use Carbo Zinc 11 without topcoat, or as primer with vinyl, Hypalon, epoxy, or 
inorganic topcoat. Resists undercutting and subfilm corrosion. Low material, appli- 
cation and maintenance costs. 
Write for information, technical data, uses and samples, Also, see our catalog in 
CEC, pages 911-914. 


6011 *Patent applied for 


carboline 
Ee: > ei ee wae Te kee 


32-D Hanley Industrial Ct. St. Lovis 17, Mo. ye, 


’ 


Sales engineers in principal cities. 
Consult your telephone directory. 
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used to build a pharmaceuticals 
plant in Peru. To be located in 
Lima, it will represent the first 
manufacture of Merck products in 
that country. 


India: Sahu Jain, Ltd., Calcutta, 
will build a $20-million newsprint 
mill at Karad, 220 miles from Bom- 
bay. Plant will use bagasse (resi- 
due after extraction of sugar from 
cane or beets) as raw material, 
will have capacity of 60,000 tons/ 
yr. newsprint. Technical assist- 
ance and patent rights will be 
granted by Crown Zellerbach 
Corp. and Hawaiian Development 
Co. 


Mexico: Nalco Chemical Co., Chi- 
cago, will build a chemical plant 
at Saltillo. It will be operated by 
Nalco de Mexico, S.A. de C.V., will 
contain a total of 8,000 sq. ft. for 
office, plant and control laboratory 
facilities. 


Canada: Refractories Engineer- 
ing & Supplies, Ltd., Montreal, 
will build new facilities at Bronte, 
Ont., to make high-magnesia basic 
refractory mixes. Product will be 
used primarily by the steel indus- 
try. The company is affiliated with 
Kaiser Refractories & Chemicals 
Div., Kaiser Aluminum & Chemi- 
cal Corp., and the basic mixes will 
be under license from Kaiser Re- 
fractories. Start of operation is 
scheduled for early next year. 


Holland: Du Pont de Nemours 
(Nederland) N.V. will build a 
plant to process Delrin acetal 
resin at the firm’s site in Dor- 
drecht. The basic resin will be pro- 
duced at Du Pont’s plant in Park- 
ersburg, W. Va., and the new 
Dutch installation will color, ex- 
trude, cut, package and ship the 
product for sales by Du Pont de 
Nemours International, S.A., 
Switzerland. Operations are 
scheduled to start in 1962. 


Brazil: Union Carbide do Brazil, 
S.A., affiliate of Union Carbide 
Corp.,.will expand capacity of its 
polyethylene plant near Santos 
from 9 million to 24 million lb./yr. 
Project is due to be completed in 
the latter part of next year. 
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free «flow 


controlled 
solubility 


Consistently better product 
with this continuous mechanical compacting process 


Take your process, step by step, and analyze the 
physical properties you need for better quality and 
production control. Somewhere along the line you face 
problems involving granular size, density, solubility . . . 
feeds, speeds, control . . . additives, binders, flow 
properties. 

Allis-Chalmers helps you maintain control over all 
of these variables with a continuous compacting process 
that’s the result of years of engineering experience in 
the chemical industry. 

This process produces granules that are more uniform 
in size... granules that flow freer, won’t fracture or 
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abrade in handling. Both density and solubility rates 
are easier to control. 

You get greater production economies, too. The proc- 
ess is a simplified, continuous operation. It integrates 
smoothly into the rest of your system. It requires less 
auxiliary equipment, less power and lower capital invest- 
ment than older, less efficient agglomeration methods. 

Applications for this A-C compacting process are 
virtually unlimited. For complete information on what 
the process can do for you, contact your A-C repre- 
sentative or write Allis-Chalmers, Industrial Equip- 
ment Division, Milwaukee 1, Wisconsin. A-1388 
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with Dow Corning 
Silicone Defoamers* 


There's a right tool for every job. In foam 
contro! it’s Dow Corning silicone anti- 
foamers or defoamers . . . job-proved 
thousends of times over as the most 
efficient, most economical, and most versa- 
tile foam suppressors available. 

* At prescribed levels, are sanctioned by FDA 


FREE SAMPLE 


and new manual on foam control 


Dow Corning|l 


CORPORATION 
MIDLAND micHiGan] 


Dept. I8lla j 


Please rush a FREE SAMPLE of a Dow Corning | 
silicone defoamer for my product or process, | 
which is (indicate if food, aqueous, oil or 


NAME 





POSITION, 





as LA 





ADDRESS 





I 
I 
l 
! 
! 
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Convention Calendar 


November 


14-17. American Institute of Electrical 
Engineers, Magnetism & Magnetic 
Materials Meeting, New Yorker Hotel, 
New York, N. Y. 


14-18. American Society of Tool Engi- 
neers, Western Tool Show & Semi- 
annual Convention, Ambassador Hotel, 
Los Angeles, Calif. 


15-17. Building Research Institute, 
1960 Fall Conference, Shoreham Hotel, 
Washington, D. C. 


15-16. Pu-due University, Symposium 
on Engineering Applications of Prob- 
ability and Random Function Theory, 
Lafayette, Ind. 


16-17. Oklahoma State University, In- 
dustrial Wastes Conference, Still- 
water, Okla. 


20-22. Fluid Controls Institute, Inc., 
Fall Meeting, Drake Hotel, Chicago, 
Ill. 


29. American Institute of Consulting 
Engineers, Annual Dinner, Waldorf- 
Astoria Hotel, New York, N. Y. 


29-30. Midwest Research Institute and 
CHEMICAL ENGINEERING Sympo- 
sium on new techniques in mathemat- 
ics, chemistry and engineering as ap- 
plied to modern chemical engineering 
practice, Hotel Muehlebach, Kansas 
City, Mo. 


27-2. American Society of Mechanical 
Engineers, Annual Meeting, Statler- 
Hilton Hotel, New York, N. Y. 


28-2. American Society of Mechanical 
Engineers, 24th National Exposition 
of Power and Mechanical Engineering, 
New York Coliseum, New York, N. Y 


29-2. Corrosion and Metal Finishing 
Exhibition, Olympia, London, England. 


30-2. The Iron and Steel Institute, 
Symposium on “Steels for Reactor 
Pressure Circuits,” Hoare Memorial 
Hall, London, England. 


December 


1-2. Ohio State University, 21st An- 
nual Conference on Glass Problems, 
Columbus, Ohio. 


1-3. American Chemical Society, 16th 
Regional Meeting, Biltmore Hotel, 
Tulsa, Okla. 


3-9. Chemical Specialties Manufac- 
turers Assn., 47th Annual Meeting, 
Hollywood Beach Hotel, Hollywood, 
Fla. 





PROBLEM 


with ROCKWELL 
BUTTERFLY 
VALVES 





The vaive disc seats drop- 
tight against the resilient 
seat of the elastomer liner 
from maximum line pressure 
to high vacuum. Manual or 
mechanical valve operation 
is simple, positive, fast. 
Streamlined design; low 
ressure drop; no fouling or or 
mming with foreign matter 


Wafer type butterfly valve with 
spool type rubber liner, avail- 
able in “Keelok” snap-in, easily 
replaceable type or vulcanized 
to body. Shown with pornenee 
operator. Bulletin 58 


Flanged type 
butterfly vaive 
with spool type 
rubber liner and 
worm gear man- 
ual operator. 
Bulletin 582. 


W.S. ROCKWELL CO. 


2300 ELIOT ST., FAIRFIELD, CONN. 
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THERMON 


the proved solution 
to — bean ee 
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Wherever heat transfer is a problem, 
non-metallic, adhesive Thermon Heat 
Transfer Cement, with its highly effi- 
cient heat transfer properties, usually can 
effect a solution. Approximately 5,00 
different users, with hundreds of appli- 
cations, have realized savings of up to 
90% with Thermon. 


Thermon can easily be applied over 
both steam tracing and electrical resist- 
ance systems, and is equally effective for 
heating and cooling operations. 


Thermon’s heat transfer characteristics 
are approximately // times superior to 
those of steam tracing, and almost equal 
those of steam jacketing. Almost without 
exception, Thermon can be used in place 
of expensive steam jacketing—and can 
often be applied where steam jacketing 
is impossible. Up to 90% of the cost 
of steam jacketed equipment has been 
saved through use of Thermon. 


Write for Thermon Bulletin 300. 


THERMON | 
MANUFACTURING CO. 


1017 esiee * P. 0. Box 1961 
Wouston, Texas "10 





4-7. American Institute of Chemical 
Engineers, Annual Meeting, Statler 
Hotel, Washington, D. C. 


8. Synthetic Organic Chemical Manu- 
facturers Assn., Annual Meeting, Ho- 
tel Roosevelt, New York, N. Y. 


11-14. American Nuclear Society, 8th 
Hot Laboratory and Equipment Con- 
ference, Mark Hopkins Hotel, San 
Francisco, Calif. 


11-14. Eastern Joint Computer Con- 
ference, New Yorker Hotel, New York. 


12-14. U.S. Public Health Service, Na- 
tional Conference, “Problems and 
Progress in Water Pollution Control,” 
Sheraton-Park Hotel, Washington, 
D. C. 


12-15. Industrial Building Exposition 
and Congress, New York Coliseum, 
New York, N. Y. 


14-16. Atomic Industrial Forum, An- 
nual Conference, Fairmont Hotel, San 
Francisco, Calif. 


26-31. American Assn. for the Ad- 
vancement of Science, Annual Meet- 
ing, New York, N. Y. 


January 


16-18. American Astronautical So- 
ciety, 7th Annual Meeting and Conven- 
tion, Sheraton-Dallas Hotel, Dallas. 


16-19. Instrument Society of America, 
Winter Instrument-Automation Con- 
ference and Exhibit, Sheraton-Jeffer- 
son Hotel and Kiel Auditorium, St. 
Louis, Mo. 


23-26. 12th Annual Plant Maintenance 
& Engineering Show, International 
Amphitheatre, Chicago, IIl. 


24-27. Society of Plastics Engineers, 
Annual Technical Conference, Shore- 
ham and Park-Sheraton Hotels, Wash- 
ington, D. C, 


24-27. Canadian Pulp and Paper 
Assn., 1961 Annual Meeting of the 
Technical Section, Queen Elizabeth 
Hotel, Montreal, Que. 


February 


5-10. National Petroleum Assn. Sym- 
posium on Research on Gasoline, Ben- 
jamin Franklin Hotel, Philadelphia, 
Pa. 


7-9. The Society of the Plastics Indus- 
try, Inc., 16th Reinforced Plastics Di- 
vision Conference, Edgewater Beach 
Hotel, Chicago, IIl. 


13-17. American Management Assn., 
Inc., Packaging Management Course, 
Hotel Astor, New York, N. Y. 
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...and only PREMIER 
OFFERS ALL THESE 
FEATURES... RESULT- 
ING IN... INCREASED 
PRODUCTION...LOWER 
COSTS! 


Contact Premier for complete engi- 
neering service on any mizing problem 


PREMIER MILL CORP. 
224C Fifth Ave., New York 1, N.Y. 





HIGH PRESSURE ASBESTOS PACKING 
ROTARY & CENTRIFUGA 


PUMP PAC 


CRISS- CRO 

AL ¢ SPIRAL W@YIND 
TEFLON coc ) { 
HIGH | 
ong 
WOVEN 








ASBES 


INDUSTRIAL 
DISTRIBUTORS 


See Packing Section, Thomas 
Register or Conover-Mast Pur- 
chasing Directory for 
Distributor nearest you. 





NEW EQUIPMENT... 
(continued from page 144) 


extinguished. Positive advantage 
over many other such devices is 
that hot-wall radiation can not 
substitute for flame signal, hence 
cause a false report of burner 
flame condition. 

About the size of a golf ball, the 
tube can also be used for com- 
munications (by picking up in- 
visible ultraviolet ray signals), or 
to detect gas, smoke and dust. 
Tube with simplest alarm circuit 
costs about $20—McGraw-Edison 
Co., W. Orange, N. J. 144C 





Sanitary screener 


Screens go on and off quickly 
with new tensioning frame. 


A new screen frame maintains 
two-dimensional tension on screen 
cloth throughout the life of the 
cloth, according to the manufac- 
turer. Built into a new line of 
Rotex screening machines, the 
frame can hold nylon, wire, silk 
or perforated-plate screens. 

Applied in minutes, screen cloth 
can be removed from the frame in- 
stantly by grasping one corner and 
pulling it away. Dust-tight in- 
terior of machine requires no 
spacer frames, separate partitions 
or baffles. 

Screening action consists of a 
large circular motion (horizontal 
plane) at the feed end, which 
gradually diminished through the 
length of the machine to es- 
sentially straight-line motion at 
the discharge end. Circular motion 
distributes feed, and horizontal 
motion stratifies material, causing 
coarse particles to float to the top 
of the bed. 

Although basically a sanitary 
model, Rotex is also applicable 
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Low cost, excellent 
resistance to corrosion: 


FEDERATED CHEMICAL LEAD 
sheet, pipe, fittings, linings 


Federated lead products are self-healing; malleable, easy 
to form and bend; salvable with high scrap value; and prob- 
ably the most efficient protection you can find for many 
corrosive chemical conditions. These products include 
chemical lead sheets to your requirements; pipe, bends, 
traps and standard fittings available from stock; special 
forms fabricated to order. Write for Bulletin No. 162, the 
Lead Handbook for the Chemical Process Industries, to 
Federated Metals Division, American Smelting and Refining 
Company, 120 Broadway, New York 5, RE 2-9500; or call 
your nearest Federated sales office. 


ANVGWODS ONINISSY ONY ONILISWS NVOINBWY 


Where to call for information: 


LOS ANGELES 23, CALIF. 
Angelus 8-4291 
MILWAUKEE 10, WIS. 
Hilltop 5-7430 
MINNEAPOLIS, MINN. 
Tuxedo 1-4109 

NEWARK, NEW JERSEY 
Newark: Mitchell 3-0500 
New York: Digby 4-9460 


CINCINNATI, OHIO 
Cherry 1-1678 
CLEVELAND, OHIO 
Prospect 1-2175 
DALLAS, TEXAS 
Adams 5-5034 
DETROIT 2, MICHIGAN 
Trinity 1-5040 

EL PASO, TEXAS 
(Asarco Mercantile Co.) 
3-1852 

HOUSTON 29, TEXAS 
Orchard 4-7611 


ALTON, ILLINOIS 
Alton: Howard 5-2511 
St. Louis: Jackson 4-4040 


BALTIMORE, MARYLAND 
Orleans 5-2400 


BIRMINGHAM, ALA. 
Fairfax 2-1802 


BOSTON 16, MASS. 
Liberty 2-0797 


CHICAGO, ILL. (WHITING) 
Chicago: Essex 5-5000 
Whiting: Whiting 826 


Locust 7-5129 


PITTSBURGH 24, PENNA. 
Museum 2-2410 -" 


PHILADELPHIA 3, PENNA. 


FEDERATED METALS DIVISION 


PORTLAND 9, OREGON 
Capitol 7-1404 
ROCHESTER 4, NEW YORK 
Locust 5250 

ST. LOUIS, MISSOURI 
Jackson 4-4040 

SALT LAKE CITY 1, UTAH 
Empire 4-3601 


SAN FRANCISCO 24, CALIF. 


Atwater 2-3340 


SEATTLE 4, WASHINGTON 
Main 3-7160 


WHITING; IND: (CHICAGO} 
Whiting: Whiting 826' - 
Chicago: Essex 5-5000 


IN CANADA: Federated 
Metals Canada, Ltd. 
Toronto, Ont., 1110 
Birchmount Rd., 
Scarborough, Phone: 
Plymouth 73246 


Montreal, P.Q., 1400 
Norman St., Lachine, 
Phone: Melrose- 7-359 





A single source 
of supply for 
ostainless steel tubing 

that 
runs rings around 
the rest 


Widest range of fusion welded pipe and 
tubing available—bright annealed or pick- 


led finishes. 


For every need... aviation applications, 
ornamental, architectural, mechanical and 
high-temperature uses, pressure flow lines, 
sanitary processing... 


Why not purchase your stainless steel tubing 
joie pipe where tonnage is produced on a 
laboratory basis? Write for new folder on 
stainless steel tubing. 


Lengths up to 60 feet. 4%” to 654” O.D. Wall 
thickness from .008” to .154” depending 
upon O.D. and application. 


And for quality assurance ... complete 
X-ray, ultrasonic and Eddy Current equip- 
ment... tensile tests, automation gaging, 
laboratory samplings . 


THE WALLINGFORI 


Frogress in Metale tor Over FE Lfears 


WALLINGFORD, CONN., U.S.A. 


os 


COLD ROLLED STRIP: Super Metals, Stainless, Alloy * WELDED TUBES AND PIPE: Super Metals, Stainless, Alloy 
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NEW EQUIPMENT... 


wherever frequent screen changes 
must be made.—The Orville Simp- 
son Co., Cincinnati. 274A 





Actuated ball valve 


Top-loading valve, spring-load- 
ed, returns to set position. 


Top-loaded for easy access to 
the internal assembly, a new air- 
actuated ball valve has a spring 
return that can be set to either 
open or close the valve in case of 
air failure. Rated at 150 lb. ASA, 
valve is available in carbon or 
stainless steel. Ball is guided on 
top and bottom, operates’ by 
quarter-turn actuation. Available 
only in 8-in. size-—Hydromatics, 
Inc., Bloomfield, N. J. 277A 





Process regulator 


Electronic device regulates 
flow, controls temperature. 


A new electronic process regu- 
lator can be used as a flow regu- 
lator, a precision valve positioner 
or a temperature control. Shown 
in the photo is a pressure regu- 
lator that can control pressure 
either upstream or downstream of 
the control valve, or at remote 
points in the flow system. Three 





PROTECTION PACKED 
WITH A BS&B 
RUPTURE 


THE ULTIMATE 
IN OVERPRESSURE 
PROTECTION 


if you have a pressure system 
equipped with a relief valve you will 
want this added safety measure. 


BS&B Rupture Discs act fast 
providing an unrestricted relief 
opening. Discs are available in 
sizes ranging from 1%” to 44” in 
diameter, covering rupture pres- 
sures from 3 to 100,000 PSI. 


Specially engineered discs (DV ) 
provide relief under a wide 
range of operating conditions 
including high tolerances—high 
temperature — pulsating pres- 
sure or alternating pressure and 
vacuum situations. 


BS&B Rupture Discs (Safety 
Heads) are likewise available 
in a wide combination of spe- 
cial materials and plastics to 
accommodate system require- 
ments. 


Let our engineers evaluate 
your pressure system and 
help you select the proper 
Safety Head or. write to: 
BLACK, SIVALLS & BRYSON, 
Inc., Safety Head Division, 
Dept. 2-N11 7500 East 12th 
Street, Kansas City 26, Mo. 


Brack, Sivaits s&s BrvYSOon 
KANSAS CITY « EDMONTON + LONDON «+ PARIS + THE HAGUE 
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NEW EQUIPMENT . 


big reasons wh models cover the range from 30- 
in. of Hg vacuum to 5,000 psi. 

Basic elements of the unit in- 

clude a servo-controlled valve, an 


Pen nsalt chose the Stokes electronic control amplifier and a 
pressure transmitter. Operating 

error (difference between actual 
pressure and set point) can be as 

tornado MN | | small as 0.006 psig. Prices range 
from $650 to $1,700.—Physics For 
Industry, Rochester, N. Y. 277B 





®@ Versatility 





in speed, in size of particles 
it handles, in the rate of pro- 
duction, in the different basic 
materials with which it can 
be used 


@ Portability 
Pennsalt uses it in several 
different locations through- 
out the plant 


@ Easier-To-Clean 


Tornado Mill can be cleaned 
in I-hour. It formerly took a 








full day to clean the size 
reduction equipment 


@ 360° screen 


provides full working area 


@ Minimum Maintenance— Air filter 


Only two spare parts required New principle used to give air 
a scrub-and-polish treatment. 


Pennsalt uses the Mill in size reduction of Designed to remove almost 


dry Sal Ammoniac and dry Actidip*. 100% of entrained dirt, oil and 
Whatever you are contemplating, investigate Warer Free ae sat <a. 4 sg 
a new filter contains two dispos- 


the Stokes Tornado Mill. More and more . 
companies everyday are learning the new way able cartsidene—-6 Hompryare Stem 
to “size reduce’. conventional filter arrangement. 
In operation, incoming air flows 
The Stokes Advisory Service will be glad to downward into the filter through 
run tests on a sample of your material. Call a wet-bed cartridge that removes 
or write... today. dust and dirt particles down to 2 
microns. Mist and fog particles 
of oil and water passing through 
. . aS ape the wet filter coalesce into large 
Size Reduction Equipment Division drops and fall out into the bottom 
F. J. STOKES CORPORATION sump as the air changes direction 


5500 Tabor Road, Philadelphia 20, Pa. to go up into the second cartridge. 
The dry-bed polisher cartridge 


*Registered tradename 
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removes practically the last re- 
maining traces of water and oil. 
Since the scrubber (first) car- 
tridge does 98% of the cleaning, 
the polisher cartridge has an ex- 
tremely long life. Scrubber car- 
tridge also has long life, since it 
is swept clear of excess liquids by 
incoming air.—King Engineering 
Corp., Ann Harbor, Mich. 278A 





Metering regulator 


Actual flow rate in cfh. is 
continuously shown on dial. 


A new gas regulator not only 
closely controls the pressure of 
flowing gas but also records the 
actual flow rate on a second dial. 
According to the manufacturer, 
the regulator is unusually accu- 
rate because there are no gaskets 
to loosen. Unit can be mounted in 
any position without affecting flow 
accuracy. 

Gases that are normally handled 
by the regulator include oxygen, 
carbon dioxide, helium, nitrogen, 
argon, hydrogen, propane and 
acetylene.— Harris Calorific Co., 
Cleveland. 279A 





Dewpoint instrument 
Relative humidity and dewpoint 
units have patented sensor. 


A new line of relative humidity 
and dewpoint instruments gives 
accurate readings regardless of 





SENSITIVE 
SENTINEL 


is a good description of the Barton 257 differ- 


ential pressure indicating switch. Accurate, 


responsive, easy to read and infinitely depend- 


able, the 257 is ideal for energizing alarm 
circuits when limits of flow, level, or differential 
pressure are exceeded. Like many Barton in- 
the 257 D.P. switch has as its 


heart the rupture-proof dual bellows Barton 


struments, 


meter body— proved beyond doubt to be 
the finest in the field. For new standards of 
accuracy and dependability in your measure- 


ment and control instruments, look to the 


leader—by BARTON. 


BARTON INSTRUMENT CORPORATION e MONTEREY PARK, CALIFORNIA 
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_. DENVER AGITATORS 


AND MIXERS 
Agitator types available: 
Turbine-type propeller (to 
120” in tanks to 50°’ dia.), 
slow speed, high speed, air 
lift, vertical turbine mixers, 
mixer-settier units. 

Write for Bulletin 

No. A2-B2 
Lab and pilot scale agitators 
in LG3-B10 





DENVER ATTRITION 
SCRUBBERS 
High , power input to effi- 
ciently remove sand coat- 
ings, mix dense slurries. 
Rubber lined or acid-proof 

tanks. Sizes to 56"x 56” 
Write for Bulletin 
No. A-8505 
Lab and pilot scale scrubbers 
in LG3-B10 





DENVER BALL AND 
ROD MILLS 


Offer operation and con- 


' vertibility. Wet or dry 
; grinding systems. All steel 


f construction. Ceramic or 


© rubber linings available. 


f Sizes to 10'x 20’. 


Write for Bulletin 
No, B2-B20 
Lab and pilot scale mills 
in LG3-B1 





DENVER JAW 
CRUSHERS 
Cast steel frame, anti-fric- 
tion side bearings and 
bumper bearings. Manga- 
nese steel jaw and cheek 


» plates. Sizes from 2%4x 


3V2" to 36x 48". 
Write for Bulletin 
No. C12-B12 
Lab and pilot scale crushers 
in LG3-B10 





DENVER REAGENT 
FEEDERS 
Both wet and dry feeders 
available. Let us know your 


© requirements. Many stand- 


ard units in stock. 
Write for Bulletin 
No. F6-B8 


Lab and pilot scale feeders 
in LG3-B10 





DENVER “’SUB-A”’ 
FLOTATION 


Universal tank with three 


' types of mechanisms: (a) 


“Cell-to-Cell’’; 
“"; (c) Type 
from 16’’x 16” to 72” 
Write for Bulletin 
No. F10-B86 
Lab and pilot scale flotation 
in LG3-B10 





Rae 
EQUIPMENT COMPANY 


Box 5268, Denver 17, Colorado 
Phone CHerry 4-4466 


uipment; 


THE CHEMICAL PROCESS INDUSTRY 


ed 


DENVER DIAPHRAGM 
PUMPS 

Stroke can be adjusted 

while pump is operating. 

Long wearing nylon-rein- 


> forced rubber diaphragm. 


Sizes 1° to 10” simplex 
and duplex, capacity to 
1000 g.p.m. 
Write for Bulletin 
No. P8-B12 
Lab and pilot scale 
diaphragm pumps 
in LG3-B10 





DENVER VERTICAL 
CENTRIFUGAL PUMPS 
For handling frothy liquids 
or coarse, sandy slurries, 
constant or intermittent 
flow. No packing gland or’ 
sealing water. Standard or 
stainless steel construction. 
Capacity to 450 g.p.m. 

Write for Bulletin 
No. P10-BS 
Lab and pilot scale vertical 
a pumps 
in LG3-B10 





DENVER SRL (RUBBER 


LINED) PUMPS 
High efficiency, low horse- 
power. Parts last longer. 
cost less. Rubber lined. 
PUMPS AND PARTS IN 
STOCK. Sizes to 5000 g.p.m 


p.m. 
iow available in “TRU- 


N 
GLANDLESS” construction. 


No sealing water. No pack- 
ing glands. No slurry dilu- 


tion. Bulletin P9-B28. 





DENVER SAMPLERS 


Continuous mechanical and 
automatic types for dry, 
solution or slurry sampling. 
Complete sampling plants 
and sample processing 
equipment. SAMPLERS IN 
STOCK. 


Write for Bulletin 
No. $1-B4 


Lab and pilot scale samplers 
in LG3-B1 





DENVER-DILLON 
SCREENS 
For efficient wet or dry 
screening. ““True-Circle’”’ ec- 
centric action. Sizes to 6’x 
14’ in stock. Also Trommel 
Screens in sizes from 30’’x 
60x 120”. 
Write for Bulletin 
+ $3- 


Lab and pilot scale screens 
in LG3-B10 





DENVER SPIRAL 
RAKE THICKENERS 


Move settled materials to 
center in one revolution. 


; _ Simple, efficient, heavy-duty 


a 


gear mechanism for thick- 
eners to 150’ dia. Acid 
proof construction available. 


Write for Bulletin 
No. T5-B6 





SEE OUR CATALOG ON PAGES 
949-956 IN C.E.C 





NEW EQUIPMENT .. . 


flow rate, according to the manu- 
facturer. Suitable for continuous 
readout or random sampling, units 
measure dewpoints as low as —240 
F. in a few seconés. 

Heart of the new line is a pat- 
ented sensor, developed in Eng- 
land, that is unaffected by most 
dust and atmospheric conditions. 
It consists of a wire coated with 
a hygroscopic dielectric layer that 
is in turn coated with permeable 
gold. The capacitance of the 
dialectric layer varies with mois- 
ture content, is indicated on the 
instrument dial. 

The sensing probe and indicat- 
ing instrument may be hundreds 
of feet apart without affecting the 
reading. Probe is only 1-cm. in di- 
ameter by 6 cm. long; it is pro- 
tected by a 100-mesh stainless 
steel screen, has a life of several 
years and can withstand pressures 
up to 2,000 psi. Units operate on 
115-v., 60-cycle power.—Atkins 
Technical, Inc., Cleveland. 279B 





Flexible-sleeve valve 


Rubber sleeve, controlled by air 
pressure, controls liquid flow. 


Sealing at pressures up to 200 
psi., a new valve consists of an 
outer housing and an inner rub- 
ber, cylindrical seal. In normally- 
open-type valve, sleeve is relaxed 
against the inner surface of tube, 
and flowing fluid passes through 
the inlet port, through the sleeve, 
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and out the outlet port. 

To close the valve, air pressure 
is applied between the inside di- 
ameter of the tube and the outer 
periphery of the rubber sleeve. 
Pressure collapses the sleeve over 
the rounded ends of the inlet and 
outlet plugs, effectively sealing off 
the flow. Only action is the flexing 
of the sleeve. 

Valve available in pipe sizes 
from } to 12-in., with valve either 
normally open or closed.—Air- 
matic Valve, Inc., Cleveland. 280A 


LOW COST, DEPENDABLE 
INSTRUMENT AlR- 





Increase’dependability and accuracy of 
measurement and control in your system by 
specifying a dependable Trinity Heat-Les 
Dryer. These amazing dryers, operating on 
a principle so simple, yet so efficient, are 
establishing unparalleled operating records 
in over a thousand installations. 


%* Low initial cost 





% Completely eliminates costly electric or 


Gage accessories steam heaters 


Unite protect: glee trem pulbo- % No increase in effluent gas temperature 


tion and corrosive chemicals. + Low installation costs 


Two new pressure-gage acces- 
sories, similar in basic design, 
protect gages from effects of pul- 
sating pressure and _ corrosive 
chemicals. 

Both units have a stainless-steel 
or neoprene diaphragm that sepa- 
rates the measured fluid from the 
gage measuring element. Space 
above the diaphragm is filled with 
a viscous, nonfreezing liquid that 


% Low operating and maintenance costs 


% Built-in safety system provides dry air for 
extended period after power failure. 





Trinity Heat-Les Dryers are avail- 
able in standard models ranging 
from 2 SCFM to 5000 SCFM. Units 
up to 200 SCFM are available from 
stock 


ALSO HEAT-REACTIVATED DRYERS 


Trinity also offers a complete range of capacities 


transmits the measured pressure 
to the element. For pulsation 
dampening, there is an adjustable 
restriction in a passage from the 
diaphragm top to the gage. 


in heat-reactivated type dryers of an advanced 
design, offering the greatest economies and 
performance for this type dryer...WRITE FOR 
COMPLETE TRINITY DRYER AND ACCESSORY 
TECHNICAL MANUALS... 


Gages equipped with the damp- 
ener can be used with fluid tem- 
peratures between 50 and 100 F., 
without temperature correction. 
Outside this range, a gage must 
be calibrated at the specific tem- 
perature. The chemical attachment 


World leader in dry gas/air systems 


Heat-Les Dryers @ Heat-reactivated Dryers 


Thermocouples and Thermowelils 


TRINITY EQUIPMENT CORPORATION, CORTLAND, NEW YORK 
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Are broken springs, 
broken bolts, 
or valve noises giving you 


COMPRESSOR HEADACHES? 


mA NNN) 


See cee ceri 


here's why the simple design of the air cushion vaive 
makes PENNSYLVANIA COMPRESSORS run 
efficiently...silently...with minimum maintenance. 


Stainless steel valve discs lift against a cushion of air in the 
simple, efficient design of the Air Cushion Valve that makes 
PeNNsyLvANiA Compressors run so silently, so dependably, and 
with such low maintenance requirements. Air Cushion Valves 
have no nuts, bolts, or screws to break or burn fast. You get 
longer valve life... . eliminate wear. . . eliminate noise caused by 
metal striking metal. Flat valve discs have no flexing or bending 
action to weaken or distort them. And the valve springs are 
highest grade stainless steel, rolled on edge, insuring maximum 
strength and durability. There is just one spring for each disc, 
and it bears evenly on the entire surface. 


But this is only part of the Pennsyivania story. Learn all the 
facts in ‘‘Compressors for Industry’. It describes PENNSYLVANIA 
Compressors from 10 to 350 hp, horizontal, angle, and Ourre 
models. Write to Dept. A-11 PENNSYLVANIA 
for your copy today. PUMP AND COMPRESSOR COMPANY 


Easton, Pa. « Earning Customer Confidence Since 1920 











NEW EQUIPMENT .. . 


may be mounted directly to the 
gage socket or located remotely 
and connected to the gage via 
capillary. — U.S. Gauge, Div. of 
American Machine and Metals, 
Inc., Sellersville, Pa. 281A 





Gear pump 


Large unit features an 
extralong stuffing box. 


Twice as big as the previous 
model in the line, a new 13-in. gear 
pump can handle flows up to 27 
gpm. Called Gearchem, pump is 
available either with threaded 
ports or integrally cast flanges. 

Housing and shaft are Type 316 
stainless steel, gears are either 
Hastelloy C, phenolic resin or 
nylon. An extralong stuffing box is 
equipped with a lantern ring that 
may be sealed with a chemically 
inert sealant and lubricant, or con- 
nected to a pressure flush. 

Pump speed (dependent upon 
fluid viscosity) ranges to 1,200 
rpm, At discharge pressures to 150 
psi., metallic-gear units withstand 
400 F. Phenolic or nylon gears are 
good to 150 F.—Eco Engineering 
Co., Newark, N. J. 282A 





Hydrogen plant 


Compact unit produces 98%-pure 
Hydrogen, in two-stage process. 


Relatively pure hydrogen at low 
cost is claimed for a new, compact 
plant that can produce hydrogen 
from 82 to 98% purity, the balance 
being nitrogen. 

The first stage of the two-stage 
process separates commercial an- 
hydrous ammonia into hydrogen 
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Textile Technology in Chemical Engineering 


J 


The Final Test of a 
Filter Fabric 


While appreciating the factors involved in the development of filter fabrics from 
fiber to finish, the practical processing engineer wants to get down to cases to see 
how filter fabrics perform under the acid tests of specific application. 

A typical “acid test’ may be found in the dyestuffs industry, where a dye inter- 
mediate is separated from a sulphuric and hydrochloric acid solution at 45 degrees 
C. This process, so corrosive that the filter press must be made of rubber-coated 
aluminum, successfully utilizes a spun dynel filter fabric designed for high chemical 
resistance, efficiency and durability. 

Acids, of course, are not always the problem. A yeast manufacturer required a 
filter medium which would provide adequate flow while retaining very finely- 
divided yeast particles, would be smooth enough for easy cake discharge and sturdy 
enough to withstand filter press wear and frequent cleaning. A specially constructed 
cotton duck of close, firm texture proved the highly satisfactory and economical 
answer. 

To get complete information about filter fabrics, make sure you consult a spe- 
cialist. The specialists who distribute Wellington Sears filter fabrics are fully equipped 
to help you select the medium that best answers your problems. Behind them, they 
have our 114 years of experience in providing quality fabrics to industry. For dis- 
tributors’ names, and informative booklet, ‘Filter Fabric Facts,’ write Dept. L-11. 


Wellington Sears Company 


FIRST In Fabrics For Industry 

Wellington Sears Company, 111 West 40th Street, New York 18, N.Y. 

Akron + Atlanta + Boston + Chicago + Dallas + Detroit - Los Angeles 
Philadelphia * San Francisco 
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No.1REASON > 


this is the ideal valve for high-speed pumps 


Key to the high efficiency and free 
action of a DURABLA V-7* Pump 
Valve Unit is the patented light- 
weight valve member. Making only 
“‘noint contact” on the sleeve, it can’t 
bind or hang up. Nor can it warp, 
thanks to its unique arched design. 
This low-lift valve member is de- 
signed to open with a tilt, following 
the flow lines. Valve action is very 
sharp, thanks to lightness and flexi- 


bility. That’s why DURABLA is the 
only valve ideally suited to high- 
speed operation. 

DURABLA valve units operate 
freely under temperature-pressure ex- 
tremes, with corrosive fluids and in 
any position. Available in 17 sizes, 
they will meet over 300 variations in 
installation requirements. 

Send for booklet CE110 


DURABLA MANUFACTURING COMPANY 
114 Liberty Street, New York 6, N. Y. 


*Patent applied for 


. . ® 


Manufacturers of DURABLA sheet packing, gaskets and check valves 





and nitrogen with a conventional 
ammonia dissociator. The second 
stage employs a _ continuously 
cycling adsorption process to sepa- 
rate the two gases. Only inputs 
to the process besides the feed are 
gas or oil fuel, electrical power 
and a little cooling water. 

Plant size ranges from 750 to 
10,000 scfh. All the equipment for 
the 750-scfh. plant (except dis- 
sociation portion) will fit on a 
steel skid, 6 x 12 ft., can be 
shipped completely piped and 
wired. 

The system can be started up 
quickly, can operate in any range 
from 25% to full capacity without 
affecting the quality of the prod- 
uct or the efficiency of the plant. 
Hydrogen cost is somewhat higher 
in the upper purity ranges due to 
the somewhat reduced output.— 
The Electric Furnace Co., Salem, 
Ohio. 282B 





Briefs 


Tiny temperature recorder uses 
unamplified signal from thermo- 
couple. Pointer on the moving coil 
is clamped every 4 sec.; marker on 
pointer then scores pressure-sensi- 
tive chart paper. Chart roll lasts 
31 days at 1 in./hr., in 34-lb. unit. 
—Assembly Products Inc., Ches- 
terland, Ohio. 284A 


Ball valve has bronze body, screw 
ends, Teflon or Buna-N seats and 
seals. Removable cover allows top 
entry access to the ball, which is 
flat on top and bottom to allow 
easy removal and quick access to 
seats. Handle is designed to act 
as hook to remove ball.—Lunken- 
heimer Co., Cincinnati, O. 284B 


Safety goggle has _ soft-rolled 
edges, fits the face securely. 
Acid-resistant molded rubber has 
aluminum vents for welders and 
chippers, solid construction for 
chemical workers. Fits over regu- 
lar eyeglasses.—Bausch & Lomb 
Inc., Rochester, N. Y. 284C 


Dux-Sol is a new material for lin- 
ing drums and pails used as con- 
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tainers for sticky materials. New 
release coating is said to work 
with almost any sticky product 
that resists removal from regular 
containers. — Resisto Chemical, 
Inc., Wilmington, Del. 284D 


Centrifugal selector, which selects 
fines in the low micron range, is 
now available in 3- and 6-ft. dia. 
Device recovers micron-sized fines 
said to be impossible to classify 
with standard air separators. Feed 
material falls on a rotating disk, 
which distributes it around an in- 
terior chamber. Ascending air 
carries material upward through 
a multivane rejector that deflects 
unwanted fines.—Sturtevant Mill 
Co., Dorchester, Boston. 285A 


Stainless steel tubing for gas 
chromatography columns is now 
available in three types—capil- 
lary, miniature and packed. Ad- 
vantages claimed for the tubes in- 
clude good corrosion resistance, 
uniform and smooth I.D., ability 
to withstand high process temper- 
atures.—Superior Tube Co., Nor- 
ristown, Pa. 285B 


Equipment Cost Indexes .. . 


June Sept. 
1960 1960 
Industry 


Avg. of all j 237.4 


Process Industries 


Cement mfg. .......... 
Clay products 
Se Ore 
Paint mfg. 

SE ener 
Petroleum ind. ......... 
Rubber ind. 

Process ind. avg 


Related Industries 


Elec. Power equip , 240.2 
Mining, milling ; 240.0 
Refrigerating : 267.7 
Steam power . 224.3 


Compiled quarterly by Marshall and Stevens, 
Inc. of Ill., Chicago, for 47 different industries. 
See Chem. Eng., Nov. 1947, pp. 124-6 for 

thod of obtaining index bers; April 4, 


1960, pp. 149-50 for annual averages since 
1913. 
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FRICK ACCEPTS 
COMPLETE 


RESPONSIBILITY 





when we contract 
to install our 

air conditioning ofr 
refrigeration systems 


Wauen rrick designs, manufactures and installs an 

air conditioning or refrigeration system of any size .. . it works. 
We guarantee that by written contract; no excuses, no 

alibis, no putting the blame on any component manufacturer. 


Because of our complete and unique engineering service, the 
pride we take in our work and our 107 years of experience, 
we have . . . with the cooperation of architects, consultants, 
and contractors . . . designed, installed and guaranteed air 
conditioning and refrigeration systems of all types . . . 

for hotels, restaurants, stores, office buildings, hospitals, 
processing and industrial plants. 


Write for estimates. Better yet, a FRICK engineer will be happy 
to discuss your problem with you. No obligation. 


<ERICK> 


FRICK COMPANY 


Waynesboro, Pennsylvania 


Qe 


18 BRANCH OFFICES AND MORE THAN 150 DISTRIBUTORS THROUGHOUT THE WORLD 
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Thermal 
Efficiency 


Nicholson Thermostatic Steam Traps 


These traps are 
only a fraction of 
your steam equip- 
ment cost... yet 
they can do a 
whale of a job in 
helping you to get 
full efficiency from that equip- 
ment even with varying pressures. 
Here’s how. 

Operating on a true balanced 
vapor-pressure principle, they dis- 
charge air, condensates and other 
non-condensables promptly, fully 
and intermittently. What’s more, 
the bellows is located where it 
belongs ... at the trap top... 
so that when live steam enters it 
contacts the bellows the moment 


the discharging condensate falls 
below the top of the inlet pipe. 
Thus, there is a constant water 
seal to prevent loss of live steam. 
This, plus the fact that valves 
and seats are accurately lapped for 
sure, safe shut off assures you of 
full thermal efficiency from every 
pound of steam. Capacity? These 
traps have it . . . up to six times 
greater than ordinary traps. Also 
since there’s only one moving 
part ... no links, pin, levers... 
your maintenance cost is next to 
nothing. 

Get maximum Thermal effi- 
ciency from your equipment. 
Specify Nicholson Thermostatic 
Steam Traps. Immediate delivery. 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 


Send for Catalog 


Offices in principal cities 


W. H. NICHOLSON and COMPANY 
12 Oregon St., Wilkes-Barre, Pa. 
Please send a copy of Catalog /400 


NAME _ 
COMPANY____ 
STREET___ 








Technical Bookshelf 


What’s New in Technology? 
ENCYCLOPEDIA OF CHEMICAL TECH- 
NOLOGY — SECOND SUPPLEMENTARY 
VoLuME. Editor: Anthony Standen. 
Interscience Publishers, New York. 
970 pages. $25. 


Later this month, Chemical En- 
gineering is cosponsoring with 
Midwest Research Institute a con- 
ference on the new disciplines and 
new engineering tools. Part of the 
two-day program will be devoted to 
“The New Chemistry.” And new 
it is for anyone out of school for 
more than five years. 

We, on CE, have recognized the 
significance of the fantastic growth 
in the chemistry that’s the basis for 
our chemical process industries. We 
realize the importance of keeping 
in step with progress being made 
on the frontiers of our knowledge 
and in the modern chemical plants 
across our nation. 

If you need convincing that I’m 
not elaborating, I’ve an exhibit to 
impress you with this progress. It’s 
the second supplementary volume of 
Kirk-Othmer’s Encyclopedia of 
Chemical Technology. In it are 59 
articles that sandwich between or 
augment those of the regular 15- 
volume encyclopedia. 

I’m sure your most casual perusal 
will convince you that chemistry 
and technology are advancing 
faster than any one person can keep 
up with. And here, in this refer- 
ence, are both intellectual stimula- 
tion and technological guidance. 

Do you want a measure of your 
own unawareness? Answer these 
questions: 

¢ What compound acts as a per- 
fect gas? 

e What resins lack significant 
biochemical oxygen demand? 

¢Why should thermodynamics 
be called “thermostatics” ? 

¢What are solions? Why are 
they important to the deaf? 

eHow did radioisotopes save 
$42.7 million in cigarette manufac- 
ture during 1958? 

¢What are polyoxetanes and 
why are they used in pipe linings? 

¢ Why are polycarbonates used 
for grommets? 
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e Which class of surface-active 
agents represents “one of the most 
versatile and varied groups of sur- 
factants in our American economy 
today ?” 

eWhat are pathfinder ele- 
ments? 

e What are the two major ad- 
vances during the last ten years in 
the field of cryogenics? 

eWhat’s complexometry? (It 
rates 17 pages in the new volume) 

eHow much instant coffee is 
made annually and what are the en- 
gineering features of its produc- 
tion? 

e What natural high molecular 
weight polymer resembling cellu- 
lose is insoluble in water, dilute 
acids, dilute and concentrated al- 
kalis, alcohol and all organic sol- 
vents? 

e What is chemical coding, its 
status today, and how does it fit 
into automation procedures? 

e What new compound can un- 
mask morphine addiction promptly 
and also reveal duration of addic- 
tion? 

e What’s “inorganic benzene”? 

e What’s new in electric cells? 
Fuel cells? 

Have I piqued your curiosity? 
Such was my intention. If I’ve 
failed in emphasizing our amazing 
progress in theory, techniques and 
technology, steal a quick glance at 
the comprehensive index of this vol- 
ume, The nature of the entries will 
convince you of the accuracy of my 
thesis. And in the completeness of 
the index, its scope and variety, 
you'll recognize the tremendous 
scope of “new” chemistry.—LBP 


In Rapid Review 


The Surface Chemistry of Metals and 
Semiconductors. Ed. by H. C. Gatos, 
J. W. Faust, Jr., and W. J. LaFleur. 
John Wiley and Sons, New York. 526 
pages. $12.50. The vital field of 
surface chemistry encompasses sub- 
jects as diverse as wear, electrode 
processes and catalysis; and joint sym- 
posia have become an important means 
of communication. This book consists 
of the proceedings of such a sym- 
posium, sponsored by the Office of 
Naval Research and the Electrochemi- 
cal Society, and contains 23 original 
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Research 


Responsibility 


Results 


WHEREVE 3 GASES ARE 
CLEANED OR HANDLED. 


Aerotec Industries offers more than a half 
century of world wide experience in engineering 
and manufacturing equipment for efficient and 
economical cleaning and handling of air and gas. 
Single responsibility for complete systems, from 
design to final installation, assures management that 
overall performance guarantees will be met. 

Write for information on the products of interest. 


AEFIOTEC INDUSTHES 
INCORPORATED 
EXECUTIVE OFFICES © GREENWICH, CONN. 
Plants at Bantam, Greenwich and So. Norwalk, Conn. 
Canadian Affiliate: T. C. CHOWN LIMITED, Montreal and Toronto 


Divisions: INDUSTRIAL © Electrical and Mechanical Dust Collect Wet 
Fons ee se seca . Sree Scrubbers ¢ Air Sukaiaers, yn 
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papers and the transcripts of the dis- 
cussion of each. The papers show the 
impact that solid-state research has 
had on surface chemistry, and the in- 
ternational list of contributors includes 
many of the best-known younger work- 
ers, as well as Nobel Prize winner 
Brattain. 


Quantitative Inorganic Analysis. 2nd 
ed., rev. by R. Belcher and A. J. 
Nutten. Butterworth and Co. (Can- 
ada) Ltd. 390 pages. $7. Directed at 
the undergraduate in a “practical” 
analytical course, this up-to-date vol- 
ume covers in a thorough and work- 
manlike manner a variety of analyti- 
cal procedures for a restricted number 
of the common elements. Emphasis 
is on a high standard of laboratory 
technique, both mental and physical. 


Calculations of Analytical Chemistry. 
6th ed. L. F. Hamilton and S. G. Simp- 
son. McGraw-Hill Book Company, 
New York. 334 pages. $5.95. Several 
generations of undergraduate analyti- 
cal chemists have polished up their 
slide rules with this text, which in its 
present form covers essentially all the 
calculations of concern to an analyst, 
including those involving statistics, 
reaction rates and electromechanical 
methods, as well as the old standbys. 
Elementary, but a handy reference 
even for veterans, who may perhaps 
be a bit rusty. 


Introduction to Quantum Field Theory. 
By F. Mandl. Interscience Publishers, 
New York. 202 pages. $6. Knowledge 
of nonrelativistic quantum mechanics, 
the special theory of relativity, and the 
Dirac theory of the electron, is as- 
sumed. With this basis, the reader is 
introduced to the ideas of field quan- 
tization and the solution, by perturba- 
tion methods, of problems in scattering, 
annihilation, and other types of par- 
ticle interactions. 


More New Books 


Water Supply: Economics, Technology 
and Policy. By J. Hirshleifer, J. C. 
De Haven and J. W. Milliman. The 
U. of Chicago Press. $7.50. 


Thermoelectric Materials and Devices. 
Ed. by I. B. Cadoff and E. Miller. 
Reinhold. $9.75. 


Advanced Organic Chemistry. 3rd ed. 
By G. W. Wheland. Wiley. $17.50. 


Thermoelectricty. Ed. by P. H. Egli. 
Wiley. $10. 

Waste Treatment. Ed. by P. C. G. 
Isaac. Pergamon Press. $15. 


Food for America’s Future. By twelve 
authors. McGraw-Hill. $38.95. 
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When life hangs by 5/1000 of an inch 


Whether life is long or short depends 
on the proper fit of shaft to bearing. 
Destroy the fit by 5 to 10 thousandths 
of an inch—and you shorten bearing 
life. Therefore Goulds pump shafts 
are ground and polished to within the 
tolerances x by bearing manu- 
facturers. To insure complete ac- 
curacy, bearing housings are bored by 
a special machine. Careful handling 
when removing and replacing bearings 
in the field will also go a long way 
toward protecting fit and helping 
bearings live to a ripe old age. 


Nuclear nomad of the seven seas 


N. S. Savannah, first atomic-powered 
merchantman, will call at the sea- 
ports of the world as a symbol of the 
peaceful use of nuclear power. The 
21,800-ton ship has a _ practically 
foolproof power plant. Its pressurized- 
water nuclear reactor uses uranium 
oxide fuel. Goulds Model 3655 (close- 
coupled centrifugal) pumps the radio- 
active waste water on both bilge 


PUMPAGE 


Goulds news about pumps for process industries 


Now...1$0-40 to guard against 
corrosion and abrasion 


A stainless of great strength, ISO-40* 
alloy survives under some very harsh 
conditions. Strongly oxidizing nitric 
solutions don’t faze it. It’s a match 
for 50% sulfuric at r.t. It resists cor- 
rosion, abrasion, high shock. Can be 
furnished with a B.H.N. hardness of 
320, tensile strength of 145,000 psi. A 
pump with an [SO-40 impeller circu- 
lated a slurry of sodium sulfite and 
sodium carbonate for 17 months with 
negligible impeller damage. Speaking 
of pumps, did you know you can get 
Goulds chemical pumps in ISO-40? 

‘ea trademark of Empire Steel Castings, 


and ballast service. The Model 3655 
is available in 23 sizes with capacities 
to 2000 gpm, heads to 400 ft. Pump 
and motor are a single, compact unit, 
easy to install and ready to run. 
Standardization of parts holds down 
inventories. For full details, including 
specifications, construction informa- 
tion and performance charts, write 
for Bulletin 710.1. 


GOULDS @ PUMPS 
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Circulating 
crude 
phthalic 
anhydride 


One company does 
it with two Goulds 
Model 3171’s. Each 
delivers forty gal- 
lons a minute of 
this sluggish solid 
(sp. gr. 1.2) from a 
depth of 11 ft. at 
temperatures from 
300 to 525 F. How? 
The discharge pipe, 
. which extends from 
pump through pit cover, wears a 
steam jacket. Temperature stays up 
—phthalic anhydride stays fluid. The 
long pipe has a 3” expansion joint. 
Additional steam-jacketed pumps of 
other and varying lengths give flexi- 
bility to the installation. For details 
on how Goulds Model 3171’s can help 
you move uncooperative solids, write 
for Bulletin 726.2. 





NEW “king-size” vertical... 
capacities to 3180 gpm 


Here are all the details on Goulds 
newest heavy-duty centrifugal sump 
and process pump—the “L’’ size 
Model 3171. Unit available in 316 
stainless and other special alloys. 
Specifications, sectional views, con- 
struction materials, performance 
curves, dimensions—all are clearly 
given in Bulletin 726.2. For your 
copy, write Goulds Pumps, Inc., 
Dept. CE-110, Seneca Falls, N. Y. 





R/M CAPABILITY 


created famed, versatile 
R/M Universal Plastic Packings 
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R/M’s Universal Plastic Packings are so precision- 
engineered to pump shaft and valve stem requirements they put 
maintenance in the preventive class for you. Lubricants, ground 
in during manufacture, are so securely locked within the com- 
pound that even after wear sets in, the effectiveness of the 
bearing surface continues. 


These packings, which keep machines operating at peak per- 
formance and with minimum downtime, are an example of how 
R/M’s capability in the packing field meets all the expanding 
needs of industry. 


R/M Universal Plastic Packings come in five different types. 
They are designed for use on steam rods, valve-stems, centrifugal 
pump shafts; in equipment handling gasoline, fuel oil and 
petroleum products; in equipment handling food and beverages. 
Let R/M’s specialized engineering service solve your packing 
problems—let us know what your particular requirements are. 


RY PACKINGS 


RAYBESTOS-MANHATTAN, INC. 
PACKING DIVISION, PASSAIC, N. J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








Letters: Pro & Con 


Instrument Costs Defined 
Sir: 

Our interest in process instru- 
mentation has become greater with 
the trend towards automation. But 
automation makes it more difficult 
to draw the line between instru- 
ments and other items of process 
plant cost, especially .as regards 
remotely operated valves. If the 
latter are counted as instruments, 
corresponding amounts of cost are 
deducted from the equipment of 
piping categories. If, on the other 
hand, they are counted with piping, 
they add bigger sums than the 
previously used, hand-operated 
valves. 

In using the data published in 
your magazine by N. G. Bach 
(“More Accurate Plant Cost Esti- 
mates,” Sept. 22, 1958, pp. 155- 
159), we would like to know just 
what is included in the category 
of “instruments.” 

H. BACHMANN 
Ciba Ltd. 
Basle, Switzerland 
Sir: 

The “instruments” referred to in 
my article are defined in our stand- 
ard code of construction accounts 
as follows: 

“Instruments include measuring 
and controlling instruments, to- 
gether with subassemblies and aux- 
iliaries, such as pressure gages, 
industrial and laboratory thermom- 
eters, tachometers, stopwatches and 
panelboards. Also included are 
freight, delivery charges, taxes on 
sales and customs duties.” 

Installation or erection, piping 
and wiring to and from the instru- 
ments is not included as a part of 
the instrument cost. Piping work 
and materials for instruments, such 
as the placing of control valves, is 
performed by the pipefitter labor 
craft and is therefore classified as 
piping. Likewise, electrical work 
and materials, such as thermo- 
couple wiring, is performed by the 
electrician labor craft and is there- 
fore classified as electrical work. 

In other words, the purchase of 
pneumatically and electrically op- 
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erated valves is charged to instru- 

ments. Installation of these valves 

is charged to piping. 
Approximately one-third of all 

instrument charges is for valves. 

N. G. BACH 
Monsanto Chemical Co. 
Texas City, Tex. 





Pro: Pro & Con 
Sir: 

Your recent Pro & Con discus- 
sions are as good as the original 
articles. Let’s have more controver- 
sies. 

H. E, SCHWEYER 
University of Florida 
Gainesville, Fla. 
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JUST BETWEEN US... 


Dear Readers: 

This symbol appears on the con- 
tents page in every issue of Chem- 
ical Engineering. What does it 
stand for ? How does it benefit you 
as a reader? 

This symbol identifies us as a 
member of the Audit Bureau of Cir- 
culations. ABC is a voluntary, co- 
operative, nonprofit association 
founded 46 years ago by adver- 
tisers, advertising agencies and 
publishers to establish an accurate 
measure of paid readership for 
qualified publications. It issues 
standardized statements of the cir- 
culation of member publications, 
verifying the figures shown in these 


FROM SELF-OPS TO INDICATING CONTROLLERS ... 











Sure Control at-Low Cost 
...and Quality All the Way! 


From the rugged simplicity of self-ops to the more compli- 
cated requirements of an indicating controller, Robertshaw 
answers your temperature control needs — efficiently and 
economically. 

And whichever Robertshaw instrument best fits your par- 
ticular job, you know there’s quality all the way . . . quality of 
design, construction, performance. ; 

Check the Robertshaw temperature and pressure controls 
for your needs. You'll find them shown in detail in Catalog 
A-VW. Fulton Sylphon Division, Robertshaw-Fulton Controls 
Co., Knoxville 1, Tenn. 


® 


MR. CONTROLS 
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Tableting machines 
don't clog 


when workrooms 
are desert-dry 


A CHO Lectrodryer maintains the 15,680 cubic foot area of this 
tableting room at 20% relative humidity, regardless of conditions 
out-of-doors. So, when humid weather ordinarily causes hygro- 
scopic powders to gum up and stop flowing, production is main- 
tained here at full speed. 

Have you, in the past, considered controlled dryness and found 
it too costly? It may pay to reopen those files and ask Pittsburgh 
Lectrodryer for drying recommendations. Dehumidification 
methods and efficiencies of dryers have been developed so much 
recently that the cost picture may be completely changed. 


New Type CH 
Lectrodryer 


DATA SHEETS ARE AVAILABLE which describe typical 
humidity control installations. They'll serve as guides in plan- 
ning your own systems. For copies and for other drying help, 
write Pittsburgh Lectrodryer Division, McGraw-Edison Com- 
pany, 303 32nd Street, Pittsburgh 30, Pennsylvania. 





PRO & CON... 


statements by auditing any and all 
necessary records. 

Many aspects of circulation can 
be determined through use of these 
reports—quantity and types of sub- 
scribers, how subscriptions are sold, 
percent who renew their subscrip- 
tions, etc.—thereby providing a 
qualitative as well as quantitative 
identification of the audience of the 
publication. (You helped provide 
this information on your applica- 
tion for a subscription when you 
filled in the name of your company, 
its size and products, and your job 
title.) 

The ABC reports help take the 
guesswork out of planning a sound 
publication program based on the 
interests of the reader. They show 
any changes in the composition of 
the audience from year to year— 
providing a guide for possible edi- 
torial changes. For example, we 
know exactly how many of you have 
management responsibilities, how 
many of you work for engineering 
contractors, how many of you teach 
college, etc. 

Data provided by ABC are as es- 
sential to the advertiser as they 
are to the publisher. CE’s adver- 
tisers, as well as its editors, are 
concerned that their messages 
reach the proper audience. 

Advertisers use the reliable ABC 
data when deciding upon a publica- 
tion that best serves their needs. 
They ask themselves: “Is this the 
audience I want to reach with my 
advertising? Am I giving this audi- 
ence the right advertising message? 
Is it interesting and pertinent to 
their needs?” Thus, you get the 
benefit of proper, meaningful adver- 
tising. In addition, you enjoy the 
advantage of a lower subscription 
rate made possible by advertising 
support. 

PAUL W. ERB 
Circulation Manager 
Chemical Engineering 





1 
} 


Your comments and opinions are 
important. Send them to Editor, 
Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
They’ll be weleomed. 
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Materials of 
Construction 


Acrylics 

Alloy Steels 
Aluminum and Alloys 
Asbestos 

Berylli jm 

Carbon & Graphite 
Carbon Stee 

Cast High Alloys 
Columbium 

-opper and 


Epoxies 


Magnesi 

Moly bdenun 

Nickel and Alloys 

Nylon 

Phenolics 

Platinum 

Polyesters 

Polyethers 

Polyethylene 

Polypropy lene 

Polyvinyls 

Porcelain & Stoneware 
fractories 

Rubber-Like Materials 

Silicones 

Silver 

Stainless Steels 

Tantalum 

Titanium 

Tungsten 

Vinyls 

Zirconium 
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Want More Data? 


12-13a—Electric gas turbines 115b—Forged carbon and stainless 119b—Pony mixers 
pipe unions 


12-13b—Synchronous motors 119c—3-Roll mills 
115c—Forged 150 lb. stainless pipe 


12-13e—True mass flowmeter fittings 119d—Hy-R speed mills 
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tings j 
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To apply, check here 
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Homogeneous Kinetics (50¢) 

Catalytic Kinetics (50¢) 
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Complex Reactor Design (50¢) 
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Manufacturers’ Literature 





Contents of This Issue 


Chemicals 

Construction materials. . 
Electrical & mechanical . 
Handling & packaging. 
Heating & cooling 
Instruments & controls. . 310 


This man, cleaning a tank-truck interior Pips, filings, volves... gla 
. ° ° Process Equipment .... 316 
of alkyd resin deposits, accomplishes finmna: Nike: dosstiienenes: sth 


Services & miscellaneous 322 
a Chemicals 
€ ’ é 4 | n é x gy Alumina White Data Sheets detail 
properties of each grade of Alcoa 


Alumina available to speed your 
own product development activity. 
Copy on request. 


e 

159 *Aluminum Co. of America 
PEC be Antimony Trioxide Bibliography 

of published information on appli- 
i : cations of material as fire and 
At a New England chemical plant, it flame retardant covers books, peri- 
used to take three men working six hours ala: SE 
to clean out each truck tank—two men dmathe Chee skeen orice 


inside the tank scrubbing, scraping and catalog of essential oils, aromatic 

sloshing, one man astride the dome to ee cette teal tam of tae 
watch in case the oxygen tanks gave out. Qua products. sé clot 2 

Quane teserior York Clonsing Unit, Even at that, a careful inspection was aa ee 

hot cleaning solution under ores needed to make sure the tank was prop- ramet oa —- hy Ae ny ‘ 

pation ... gives higher clarity. It 

















horizontally. Rinses after cleaning. erly clean. 
Sprays 45 gol/min ot 150 Ibs. J te ‘ jet cleans readily & easily. Tech- 
oressure. That’s how it was. Now, one man equipped nical bulletin & sample. 

03 


with the Oakite 531 Interior Tank Clean- *Hercules Filter Corp. 
Biochemicals 232-page catalog in- 


ing Unit, using a cleaning solution recommended by the local Oakite peuntonles. ..., 00-paue cat 
representative, does the whole job in one hour flat. A sweet job, too, cpunen, Capendell anation um satelds, 
with the tank interior shining like new. new section on animal hormones 
ae 3 5 and on purified proteins. 
It’s just one of the many ways Oakite methods and materials save 298C Calbiochem 
time and money in chemical plants ... and why you may find it well Buton Resins can be blended with 
; ; ; ; ureas, melamines, short & medium 
worth your while to call in your local Oakite man. Meanwhile, for oil alkyds, vinyls, phenolics & nitro- 
details about Oakite tank cleaning equipment and Oakite cleaning cellulose to obtain specific proper- 
methods for the chemical industry, write to Oakite Products, Inc., ie oer my Cy Co. 


16H Rector Street, New York 6, N. Y. Citric Acid is water soluble, easy 
to handle, and non-toxic. Informa- 
tion about the use of Citric Acid 
for cleaning stainless steel con- 
tained in Bul. 102. 

131 *Chas. Pfizer & Co., Inc. 


Export Division Coble Address: Ookite 
0 A K ITE Epoxy Com 6-page techni- 
cal bulleti 7 asian compounds 
that can used for bonding, 


patching, joint and crack sealants 
and surface coatings for concrete. 
Sika Chemical Co. 


* From advertisement, this issue. 


Technica! Service Representotives in Principal Cities of U. $. and Canado 





November 14, 1960—CueEemicaL ENGINEERING 





2-Ethylhexyl Acrylate Information 
on the many useful and profitable 
applications of 2-ethylhexyl acryl- 
ate available now on request. Send 
for your , 
2A4la *Union Carbide Chem. Co. 


Filter Fabrics offer maximum 
chemical and heat resistance, high 
abrasion resistance, and efficient 
ceke retention-and-discharge prop- 


erties. 
264 *United States Rubber 


Filter Fabrics The handy informa- 
tion booklet, “Filter Fabric Facts” 
contains distributors names and 
answers problems related to your 
selection of filter fabrics. 

283 *Wellington Sears Co. 


Fluorescent Com ds Booklet 
lists compounds exhibiting fluores- 
cent characteristics useful as a 
guide in identifying solutions 
through these properties. 
299A American Instrument Co. 


Fluorides Company offers a copy 
of M. C. A. Chemical Safety Data 
Sheet SD-25 on properties & essen- 
tial information about hydrofluoric 
acid, anhydrous & aqueous. 

68 *The Harshaw Chemical Co. 


Formcel Solutions permit larger 
batch sizes of urea/melamie-for- 
maldehyde resins that are possible 
with 37% Formalin solutions. Prices 


& technical data. 
125 *Celanese Chemicals Co. 


Fused Quartz Vitreosil has extreme 
heat resistance. Available in many 
types & sizes. Also fabricated to 
your special needs. Complete, illus- 
trated catalog. 
L307 *Thermal American 

Fused Quartz Co. 

Bulletin HP-102 de- 

scribes various grades of semicon- 

ductor germanium and offers speci- 

fications including ingot size, 
pomacine, resistivity. 

99B High Purity Metals, Inc. 

Greases, Oils & Lubricants 
are more than 500 of these special- 
ized greases, oils and lubricants 
available. Helpful information is 
offered. 

237 *Sinclair Refining Co. 


* From advertisement, this issue. 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 





BUFLOVAK 


EVAPORATORS 


for all chemicals... 


acids, salts, pharmaceuticals, 
recovery of industrial waste... 


Whatever your material in process may be, Buflovak Equipment 
will provide the way to the most profitable operation. The right 
evaporator, selected from a complete range of designs, can be 
job-tailored for your product. =» The Buflovak evaporator line 
includes: Natural and Forced Circulation, Downflow, Agitated 
Film Roto-Vak, Crystallizers, Calandrias, Single and Multiple 
Effects. = For details, write for Catalog 372, Buflovak Equipment 
Division, 1551 Fillmore Avenue, Buffalo 11, New York. 


Butlovak Equipment Division 


BLAV/-KNOX 
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WHEN THE BEST MIXER Is 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement —let us 
recommend the best Mixer for your use based on 
our wide variety of types and almost a century 
of experience. 


Taree Retier wits, Mills, a Ones 
grinding and Md + 


@ = 


CHAS. ROSS & SON CO., INC. 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 
150 Classen Ave., Brooklyn 5, N. Y. 


300 





LITERATURE .. . 


High-Strength Bronzes Specifica- 
tions of nine special wear and cor- 
rosion resistant alloys described in 
20 page bulletin that includes 
a compositions. 

00A Ampco Metal, Inc. 


wt ape of vinyl-pyrro- 
lidone/ vinyl acetate copolymer used 
in adhesives, coating, hairsprays 
etc. are described in 20 page 
brochure. 

300B Antara Chemicals 


Oil life extended, 
lubrication costs slashed, main- 
tenance techniques improved, 
equipment downtime reduced. In- 
formation available on request. 
6-7 *Mobil Oil Co. 


Methanol....The new Methanol Guide- 
book contains 32- = of useful 
tables, graphs & char Infor- 
mation sections pon of specifica- 
tions, chemical at ponte etc. 

1 *Commercial Solvents Corp. 


Brochure “Paroils for the 
Lubricant Industry” eve complete 
listing of all available chlorinated 
parafiins from liquid to resin 


Dover Chemical Corp. 


Plastic Firebrick Bulletin gives 
advantages, characteristics, recom- 
mendations and installation in- 
structions of brick used for lining 
and repair of incinerators. 
300D J. H. France Refractories Co. 


Propylene Glycol is an excellent 
solvent for dyes, essential oils, 
resins, vitamins A & B, & many 
other organic chemicals. Copy of 
“Propylene Glycol & Cosmetics”. 
241c *Union Carbide Chem. Co. 


Refrigerant Co, is handled and 
stored in a variety of forms & quan- 
tities ranging from “Low-Pressure” 
units to 24 & 30 ton tank cars, as 


well as dry ice. 
302 *Olin Mathieson 


Amberlite 200 is a high ca- 
pacity, strongly acidic cation ex- 
change resin. Offers high resistance 
to oxidation. Information & sam- 


ny offered. 
17 *Rohm & Haas Co. 


Rubber Lubricant Ucon Rubber 
Lubricant 77 is available at com- 
petitive prices & in commercial 
quantities. Technical information 
bulletin offered. 

*Union Carbide Chem. Co. 


Silicones Bulletin describes vari- 
ety of uses of different silicone 
materials and ways they can be 
used to solve tricky operating and 
maintenance problems. 
300E General Electric Co. 


Wood Deterioration Causes, symp- 
toms and suggested cures for wood 
deterioration in cooling towers con- 
eo in 8-page illustrated study 


300F Nalco Chemical Co. 


Construction Material 


Aluminized Steel Type 1 years 
heat and corrosion, gives — high 
strength and rigidity, and has high 
heat reflectivity. Complete informa- 


tion. 
88 *Armco Steel Corp. 


* From advertisement, this issue. 






































EASE... 


WHEN THE BEST MIXER IS 
USED FOR EACH APPLICATION 


There is only one Mixer that is the most efficient 
for each different mixing requirement — let us 
recommend the best Mixer for your use based on’ 
our wide variety of types and almost a century 
of experience. 


CHAS. ROSS & SON CO., INC 


Leading mfgrs. of wet or dry grinding Mills, 
Kneaders and Mixers of all types — since 1869. 


150 Classon Ave., Brooklyn 5, N. Y. 
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Consistent Quality 


SL 


|| A Stainless 
1 | Steel 


Maintaining a constant temperature of 70 to 72° F in a 1634% sulfuric acid 
solution is an ideal application for Platecoil...typical of many engineered by 
Tranter Manufacturing inc., Lansing, Michigan. 


Corrosive environments dictate the use of stainless steel, Tranter’s rigid produc- 
tion requirements dictate the use of J&L Consistent Quality stainless steel. 


Why J&L? Here’s the reason given by Mr. M. C. Nolen, Tranter Purchasing Agent: 
“Tranter uses J&L stainless because of its uniform quality. It takes all the 


headaches out of raw materials and makes our job a matter of just processing 
this superior product.” 


5 AN STAINLESS 


Los Angeles * Kenilworth (N. J.) « Youngstown « Louisville (Ohio) « Indianapolis + Detroit SHEET ¢ STRIP + BAR ¢ WIRE 


Jones & Laughlin Steel Corporation - STAINLESS and STRIP DIVISION - DETROIT 34 





CO-2 for 
refrigeration 


Available Refrigeration Potential 


As Dry ice Approx. 275 BTU/Ib. 
As Liquid @O°F. Approx. 130 BTU/Iib. 


Wherever refrigeration is needed, CO, does 
the job rapidly, economically and well. Here’s 
the refrigerant that cools everything ...with- 
out expensive equipment and with quick, 
clean efficiency. Here are just a few of the 
places where fast-acting CO. can save you 
money. 

Freezing tissue 
investment casting 
Alloy treatment 
Aluminum anodizing Dewaxing oils 


Alloy treatment Rubber tumbling 
Mixing Hardening 


Chill grinding 
Freeze drying 
Drill cooling 


Olin Mathieson CO, is handled and stored 
in a variety of forms and quantities ranging 
from “Low-Pressure” units to 24- and 30-ton 
tank cars for direct unloading to your process, 
as well as dry ice. Why not contact an Olin 
Mathieson representative soon for an infor- 
mative discussion that may open new and 
more economical uses for this safe, tested 
refrigerant. 


Olin Mathieson 


CHEMICALS DIVISION, BALTIMORE 3, MD. 





LITERATURE . 


Pipe is available 
in schedules 5, 10, "0 and 80. In both 
Duplex & Heavy-End types. Data 
file on Aluminum for Chemical 
Process Applications is offered. 
8-9 “Reynolds Metals Co. 


Safety MI Cable for haz- 
ardous applications and for remote 
control & instrumentation. Catalog 
outlines characteristics of this 


*General Cable Corp. 


All the facts and figures 
about the versatile new CT cable 
including what sizes are available 
“off the shelf” are summed up in a 


4e e booklet. 
255 *Rome Cable Div. of Alcoa 


Casting Alloy “HOM” is a special 
high olewal alloy developed to pro- 
duce castings that meet high tem- 

erature requirements. Additional 


nformation. 
304 *The Duraloy Co. 


Ceramic Type Castings with thin- 

poten designs which do not require 

————T machining; no fear of 

ds with light & heavy adjacent 
section Information. 

*Waukesha Foundry Co. 


Carbo Zinc 11 is a zinc- 
filled inorganic protective coating. 
Water insoluble 20 minutes after 
applying. Information, technical 
data, uses & samples. 

270 *Carboline Co. 


Glaco, insures outstand- 
ing chemical resistance to both in- 
organic & organic agents. A 12- 
page full color brochure on custom- 
engineered coating. 

L320 *National Glaco Chemical Corp. 


Coating Systems Corrosion Data 
File includes a survey of corrosion 
problems in the Chemical Industry, 
data on ew & a coating se- 


joo 
o3 “Pittsburgh Coke & Chem. Co. 


aceeRies  ome e Gaskets 
gold Flexite Finish for metal gauge 
rings in these gaskets is new. Highly 
corrosion resistant. Sample sent on 


request. 
*PFlexitallic Gasket Co. 


Installations 

* jenitaabrind floors, 

lastic structures can be de- 
& fabricated. Information 


, -3. 
*Atlas Mineral Products Co. 


Fabricating Plate shop can handle 
custom work of all kinds & sizes. 
Includes oe inspection facili- 
ties. Booklet on plate fabricating 
facilities & services. 

34-35 *Amer. Bridge Div., U. S. Steel 


Gasket Material Booklet describes 
“Armalon” felts & includes data on 
characteristics, detailed list of spe- 
cific pg maps & information on . 


sizes & thicknesses. 
95 *E. I. Du Pont 


Chempac gaskets are soft, 
conformable and effect a seal at low 
bolting. Available in pipe sizes from 
%” to 12” as standard. Information 


available. 
98 *Johns-Manville 


Gaskets, Tefion-jacketed in slit 
envelope, milied envelope, formed 
shield & double jacket designs & in 
a wide selection of filler materials 
& thicknesses. Cat. AD-154. 
20-2la *Garlock Inc. 


* From advertisement, this issue. 
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NO LUBRICATION | 
TNO CONTAMINATION 
NO_MAINTENANCE | 


Hercules Asbestos will improve your 
filtrate and reduce your material costs 
because: 

1. It gives higher clarity. 

2. Precoat layers tend to form a 
matrix on the filter leaves which 
is firm and will not collapse or 
sag, if flow is stopped. 








. It readily forms on open mesh 
screens without clogging, and 
open mesh screening is easier to 
clean than close mesh. 


. It forms a precoat layer quickly 
with very little recirculation time. 





MODEL NO 8024 
Precoats not only retain diatoma- 


ceous earth but also prevent 
break-through over a complete 
cycle. 


DUO-DOOR : : — 6. It jet cleans readily and easily. 
Z 7. It functions in any type pressure 
STERILIZER! I function 


New, built-in dry heat sterilizer recesses i aoa ater 

and non-sterile areas. Mail coupon for sample and technical 
Now, a completely modern designed ibenilizer for your needs bulletin. 
from HOTPACK. Two-door, interlocked, mechanically convected } 
sterilizer prevents contamination of sterile area and product... 
load in non-sterile side — remove sofe product in sterile areal 

.. Adjustable air exhaust and trois are located on non- 
sterile side, and air intake on sterile side. 

. Instant, uniform temperatures, ambient to 500°F t 1°F, 
ore assured by Dry Heat transfer system, and controlled by 
accurate indicating-controlling thremostat. 

- Equipped with preset timer device for sterilizer cycling. SEND COUPON TODAY 

. HOTPACK’S safety contro! Limitstat prevents damage from 
excessive temperature. 

.. Cabinets are constructed of heavy gauge steel, treated for 
rust prevention. Chambers are easy-to-clean polished stainless 
steel, 

- Available in 8 to 31 cu. ft. capacities or to your specifications. 


For new sterilizer bulletin write to: 


oven ae gee. WALK-IN-OVEN 


THE ELECTRIC HOTPACK CO., INC. 
$078 COTTMAN AVENUE © PHILA. 35, PA. 
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HOW TO BEAT THE HEAT 


for strong high alloy 
requirements in the 
1,800° to 2,300° F range! 


DURALOY 


*Covered by U.S. Patents 


casting alloy 


Duraloy “HOM” is a special high nickel 
alloy developed to produce castings 
that meet high temperature 
requirements, especially when castings 
are subject to oxidizing atmospheres. 
















































































CURVES SHOWING HIGH TEMPERATURE CURVES SHOWING me. STRESS FOR CURVE SHOWING STRESS 
SHORT. or TENSILE STRENGTH CREEP RATE OF 1% IN 10,000 HOURS AND TO RUPTURE AT 100 HOURS 
OF DURALOY-HOM ages = ye Ocsian STRESS FOR DURALOY-HOM 


Castings of DURALOY “HOM” are now 
being produced by our three methods: 
static, centrifugal and shell molded. 
Write today for additional information 
on this versatile new alloy. 


OFFICE AND PLANT: Scottdale, Pa. , 


EASTERN OFFICE: 12 East 43st Street, New York 17, W. Y. 
CHICAGO OFFICE: 332 South Michigen Avenue 
DETROIT OFFICE: 23906 Woodward Avenue, Pleasent Ridge, Mich, 





LITERATURE... 


Insulation Styrofoam insulation is 
an effective moisture and vapor 
barrier, moisture does not penetrate 
through the insulation. Complete 
information on request. 

257 “The Dow Chemical Co. 


Insulation The a Industrial In- 
sulation Catalog is offered. Also 
Data Sheets on the complete line 
of accessories for use with Foam- 

las insulation. 
71 *Pittsburgh Corning Corp. 


Insulation Materials Leaflet lists 
fees lastic and ceramic insulating ma- 
rials and includes temperature 
limits for 88 materials plus thermal] 

ex on coefficients. 
Mycalex Corp. of America 


ts These products in- 

clude chemical lead sheets to your 

requirements; pipe, bends, traps & 

standard fittings. Bul. 162, the Lead 
Handbook for the CPI. 

275 *American Smelting & Refining 


Chempro Styles No. 300 

5 are being used in a wide 

range of static a semi-static pack- 

ing — where rotation is 
not a factor. Rev. Bul. CP-552. 

133 *Chemicals & Power Products 


Lattice-Braid teflon oe 

ne are a ee 

ically inert tempera. 

tures ranging from hast) F to +500 
F. Catalog AD-131. 

20-21c *Garlock Inc. 


Platinum Metals in all shapes and 
forms . . . sheet, strip, foil, wire, 
tubing, gauze, salts and chemicals. 
Clads & composities also available 
in many forms. Bulletin P-6. 

173 *J. Bishop & Co. 


Refractories The line has been en- 
larged by the addition of new heavy 
a = J firebrick & new ramming 
mixes. Complete Properties Sheets 

& bsg information. 
*The Babcock & Wilcox Co. 


Mpa offer corro- 
sion realstanee & ae tem- 
—, of from to 3000F. 

ey imposed loads & are 
y abrasion. Booklet. 
*Carborundum 


for tanks, pipe & 

process equipment. Permanent 

rotection against corrosion & con- 

mination. peergenent rubber-to- 
metal bond. Cat. No. 7115. 

70 *Raybestos-Manhattan, Inc. 


New booklet “Pro- 
ducing Stainless Steels” is fully il- 
lustrated. It includes detailed sec- 
tions on stainless steel plates, heads, 


forgings, etc. 
Hoe *G. O. Carlson, Inc. 


Stainless plate and plate 
products in a wide comes of s _——_ 
analyses in any t 
on these grades bog aieeacey in- 


formation on all bypes. 
263 *G. O. Carlson Inc. 


Tank Linings A full line of tank 
lining materials including Tygon, 
Kel-F, Penton, Resilon, and i- 
kote. Materials that exactly fit your 
eesee. Complete information. 

*U. S. Stoneware 


eal Extension Wire & Cable 
in a wide variety of size, in- 

sulation, types & bration for 

ed application, with prompt de- 
— on standard materials. 


OF *Thermo Electric Co., Inc. 


oe From advertisement, this issue. 
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Choosing materials for 


CORROSION 
RESISTANCE 


Though seldom associated with resistance 
to corrosion, certain refractories made by 
Carborundum outlast and outperform other 
materials of construction—as the table below 
indicates. 


These special refractories withstand many 
gases, acids, salts and molten metals. They 
can be used as small, specialized parts or as 
complete hearths, walls, and roofs of large 
furnaces and other processing equipment, 
(see pictures at right). 


In addition to essential corrosion resis- 
tance, these unique refractories withstand 
temperatures of from 2800°F to over 3000°F, 
carry heavy imposed loads, and are virtually 
unaffected by abrasion. 


The tables below offer a very rough guide 
to properties and applications. Feel free to 
call on Carborundum for more comprehen- 
sive data that can be used in solving your 
particular problem. 


. oe 


ne seed ‘EF ne 


Arch, jambs and sidewalls of CARBOFRAX® silicon carbide in this 


aluminum reverberatory furnace have resisted attack by corrosive molten 
aluminum for more than two years. 


These parts of REFRAX® nitride-bonded silicon carbide, a Carborundum 


refractory, have exceptional resistance to corrosion. They are made in 
complex and accurately dimensioned shapes. Adapted to many installa- 
tlons, REFRAX shapes frequently outlast expensive alloys. 


TYPICAL APPLICATIONS INVOLVING SEVERE CORROSION 


¢ Mannheim furnaces 
¢ Hydrogen chloride burners 


¢ Multiple hearth roasters, 
also rabble blades and teeth 


¢ Artificial gas generators 
e Spray nozzles 


¢ Generators handling super- 
heated steam, oxygen and 
pulverized coal 


¢ Aluminum reduction cells 
* Rock wool furnaces 


¢ Wire guides and blocks in 
pickling tanks 


¢ Aluminum furnaces and 
pumps for molten aluminum 


¢ Sinker rolls for aluminizing 
¢ Acid slurry pumps 

* Incinerators 

¢ Slag bottomed boilers 





G = Good F = Fair 


CHEMICAL RESISTANCE OF TYPICAL CARBORUNDUM REFRACTORIES 
NR = Not recommended 





Silicon Aluminum 
carbide oxide 


= —— 
bee : Write today for your 





MOLTEN METALS 
AL 


Sb 
Cu 
Fe 
Mg 
Ni 


ACIDS (Heated) 
HHOs 
H2SO4 


3 
HCI 





2 MAHAN 





ACIDS (Heated)—Contd. 
H3PQ4 F 


free copy of “Super 
Refractories by Car- 
borundum.’ The 
address: H-110 

Refractories Division, 
Perth Amboy, N. J. 


QDONAHAGD A 








For engineered refractories, count on CARBORUNDUM® 





SHEAR-FLOW Jie 


Vacuum Melting Techniques 
formation on modern meltin 
niques & the advantages o 
sutrode, Invac, =. Invacutrode 
alloys. New booklet offered. 
161 *Allegheny radians Steel Corp. 


Wire Cloth Fabrications Wire cloth 
manufactured from any metal or 
alloy, including titanium, in nine 
basic weaves. The 94-Page Catalog 
is offered. 

153 *The Cambridge Wire Cloth Co. 


Electrical & Mechanical 


Expansion Joints Catalog AD-137 
contains information on solid teflon 
and tefion-lined expansion joints 
for chemical processing applica- 
tions. 
20-21b *Garlock Inc. 


Shear-Flow’s high shear action produces finer, Mechanical Seals.. ...Chemiseal me- 


faster blending, dispersing and homogenizing. chanical seals are available in 
The new Model RL Shear-Flow portable mixer = ” = r Wh tee 


represents a major advance in mixer design. sates AD-1 
The new Hi-Shear Head consists of two rotating 
impellers and two stationary stators enclosed ene Rahn gli ag 7 


in a cylindrical housing. The fine clearance ce: a Fe gy cuput speed: 
: rpm (high) to rpm (low) 
betwous impellers and stators results in rapid are covered in Bulletin 3100. 
shearing action and a high degree of tur- 79 *The Falk Corp. 
bulence, resulting in a more complete reduction Solenoid starters 
of agglomerates withi ; 3 with reliable & permanently accu- 
99 ates within the mixture rate overload relays protect inst 
— eee se oe S aaa 
or atmospheric conditions. Bu 
© Greatly reduces mixing time 69 * Allen-Bradley 
© Uniform circulation—no vortex 
¢ Emulsifies immiscible li ie Bl gy i 
muls mmisc iquids booted eo _ e Fo sang ues. 
e Contr patte abrasives, fumes, steel chips or fil- 
ollable flow sg ings; Type JP, explosion-proof for 
e Chemically inert seals use in hazardous locations. Bul. 


Handles viscous materials with ease Wagner Electric Corp. 
@No operating torque Rupture Discs provide an unre- 
ae stricted relief o “te pula in 
sizes ranging — 44” in 
diameter, covering kM gn 
sures from 3 to 100,000 PSI. 
HAS A GOOD HEAD Din aoe ae 
Turbines with a totally enclosed 
governor . totally enclosed, inde- 
FOR BUSINESS pendent operated safety ip 
easily replaceable pecxms © oS & bear- 
ings, etc. Further ts Cat. 
: Hrsita ¥ 65 *Coppus Engineering ~ 


Volt Starter Complete details on 
the EC & M 2200- vo't starters 
contained in Bulletin 8210. They 
feature fully automatic synchroni- 
zation. 

81 *Square D Company 


*Garlock Inc. 


Handling & Packaging 


Close toleronces between Adjustable deflector plate Three basic portable Air Vibrators Eas 
y to install, units 
impellers and stators pro- controls flow pattern for models for processing 1 to will operate in hazardous atmos- 


motes high shear for re- 250 gals. plus continuous pheres, inclement weather or mag- 
desired mixing action and mix units for high volume netic dusts. Application catalog 


duction and dispersion of a ia 
material. a ainment. processing. offered. 
TL323 *National Air Vibrator Co. 
Wille tedey far conplete infenaten a0 Me Automatic Scales Technical bulle- 


SHEAR - FLOW Shear-Flow line of mixers. tin on how automatic bagging and 
proportioning scales are promoting 
tesestsin te 3 ~—vanarstnses good housekeeping, controlling 


GABB SPECIAL PRODUCTS INC. 336,” ° srichardson Scale Co. 


Windsor Locks, Conn. 





* From advertisement, this issue. 
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VITREOSIL 


PURE FUSED QUARTZ 


FINEST QUALITY 
IN INDUSTRIAL WARE 


e Absolute Chemical Purity 

e Extreme Heat Resistance 

e Thermal Shock Resistance 

e Chemical Inertness 

e Outstanding Electrical Properties 

e Full Range Radiant Energy Transmission 


VITREOSIL easily meets critical production 
requirements ... replaces more costly 
materials. Available in many types and 
sizes. Also fabricated to your special 
needs. See our ad in Chemical Engineering 
Catalog. 

Write for complete,illustrated catalog. 

THERMAL AMERICAN 


FUSED QUARTZ CO., INC 


8-20 Salem St.. Dove N. J 





The famous 3-Bolt Hamer Line Blind 
Valve has set the standard for 
positive, dependable, ical 
line blinding in all industries. 





Handwheel operated Hamer Rigid 
Type Line Blind Valves are ideal 
for installation where conditions 
prevent spreading the line to re- 
verse the spectacle plate. 


FAQ, 
FALY 
POUTWE 


LINE BLINDING 


Hamer 
Line Blind Valves 


F AGT... « = because one man can re- 
verse the spectacle plate from open to 
closed position in a matter of minutes. 


E AS V2 « «because bar or handwheel 
operation provides tremendous leverage 
for spreading and tightening the hubs that 
hold the spectacle plate. Wedges, hammers, 
wrenches needed for spreading conven- 
tional flanges are eliminated. 


POSITIVE . «« because nothing 
seals as securely and permanently as the 
solid spectacle plate clamped between the 
hubs of a Hamer Line Blind Valve. 


Ask your nearest Hamer Line 
Blind Valve specialist about the 
multiple advantages of installing 
them wherever positive line shut- 
off is essential. Write for new 
Hamer Valve Catalog 60. 


HOUSTON, TEXAS 








Division of CHIKSAN COMPANY a subsidiary of 


WELL EQUIPMENT MFG. CORP. | "2% 


oT, 


CHIKSAN ~ 
SWIVEL JOINTS 


ae 


~~ 


4 AMER HAMER 
LINE BLIND VALVES PLUG VALVES 
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SLY DUST FILTERS 
For 


ACCESSIBILITY 


1900’s 
SLY DUST ARRESTER 


Every cloth screen from the end of 
the arrester had to be removed to 
reach the faulty screen. 





















































SLY TUBE-TYPE FILTER 


To replace a tube required at least 
partial disassembly of every other 
tube in the way. 












































DYNACLONE® 


Any filter bag is easily acces- 
sible and can be replaced with- 
out need for removing others. 


NEW SLY DYNACLONE PROVIDES 
FASTEST, EASIEST BAG CHANGING 


Whether you change one bag, or the entire filter, you do it in less time 
with the Dynaclone. Quick replacement of individual bags eliminates 
the need for costly rebagging should only a few be worn. Complete 
change is also fastest . . . the Dynaclone has only one half as many 
bags as other filters with the same cloth area. In addition .., 
New “‘Resist-O-Wear’’ bags offer 200 to 300% more bag life. 


The Dynaclone operates continuously. It provides complete dust 
suppression through constant suction. 

The Dynaclone is automatically self-cleaning by reverse air. A single 
exhaust fan provides both suction for dust collection and air for bag 
cleaning. No auxiliary blowers required. 

And the Dynaclone provides 20 to 40% more cloth in a given space 
than other makes of dust filters. 

The Dynaclone has been proved in more than 1,000 installations. 
Investigate its advantages on your applications. . . 


SEND FOR 36-PAGE CATALOG 104 
THE W. W. SLY MANUFACTURING CO. 


4771 Train Avenue « Cleveland 1, Ohio ¢ Offices in Principal Cities « Overseas Licensee: 
Andrew Air Conditioning Ltd., London S. W. 1, England 





LITERATURE... 


Bulk pamgenes System A new 32- 
page Fe port has the answers to your 

k handling problems. Covers the 

Tote System detail. Available on 


request. 
62 *Tote System, Inc. 


Conveyors, Air-Gravity The Air- 
Float air-gravity conveyor provides 
the answers to dry solids conveying. 
Se gonad information in Bulletin 


146 *Kennedy Van Saun 


dling 
Dinosaur offers a variety of aon a 
rials handling applications. The 
new Dinosaur brochure is now 
available. 
94 “gig Brothers 


formation on 

tained in Materials 
Handling the Payloader way”. 
Available on request. 
75 *The Prank G. Hough Co. 


Portable Bag Closer Model CR 
weighs only 9% Ibs. Available with 
or without Faseal tape binding at- 
may magne Details & complete cata- 


file of equipment on request. 
Tiss *Dave Fischbein Co. 


Screw Conveyor Data book covers 
the complete screw conveyor service 
includ. a full line of components 
& a full line of troughs, ball & bab- 
= bearing hangers, etc. 

*Link-Belt Co. 


ona circular describes 
high-stacking, 2,000 Ib. capacity 
walkie with a built-in charger that 
recharges overnight on any 115 volt 
AC outlet. 
308A Lewis-Shepard Products Inc. 


Heating & Cooling 


Air Conditioning & Refrigeration... . 
systems of types, designed & in- 
stalled for hotels, restaurants, 
stores, office buildings, hospitals, 


rocessing & industrial plants. 
385 *Frick Co. 


Air Preheater Facts about the low- 
cost maintenance, easy inspection, 
in service cleanability, space sav- 
ing compactness of the Air Pre- 
heater in a new brochure. 

157 *The Air Preheater Corp. 


Cal-Cord is a new, flexible cord 
developed especially for high tem- 
perature laboratory heating appli- 
cations. Delivers uniform tempera- 
tures. Information. 

162 *Glas-Col 


Fired Air Heaters Direct or indi- 
rect fired, they may be operated on 

oil or gas to produce temp. to 1900 

F, flows to 500 lbs/sec, & pressures 


i 5000 psig. Buls. 
318 “Thermal Research & Engineering 


Successful apemientions of of 
ry Skinner Furnace include: 
dizing Roast, Reduction Reest, 
Chloridizing Roast, and Drying. 
Many other ap lications possible. 
R321 *Mine a melter Supply Co. 


Heat Exchanger angen .Lectrosonic 
is a welded tube with a new concept 
of quality, a. ag em for 
economical heat ex- 
changers. Bul. 

178 *The BR & Wilcox Co. 


* From advertisement, this issue. 
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The Temperature Control Powered by the 
IRREPRESSIBLE FORCE OF MERCURY -— 
for Accuracy with Rugged Dependability 


All Partlow temperature controls are 
directly and positively actuated by 
mercury, the metal in liquid form 
whose reaction to changes in tem- 
perature is as predictable as it is 
powerful. 


Unlike delicate electronic control- 
lers, the mercury-actuated Partlow requires no out- 
side power source. No amplifiers. No finicky levers. 
And no “‘babying’’! With a Partlow you can be sure 
of getting accurate, dependable control even under 
extreme conditions of shock and vibration. 


Mercury-actuation makes possible maximum design 
efficiency and simplicity too. The Partlow has fewer 
parts to go wrong. And fewer service problems (with 
less ‘‘down’’ time) should trouble occur. You can 
replace the thermal element of any Partlow control 
instantly, right at the job site, without recalibrat- 
ing, fitting or factory adjustment. 
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Whatever the process or application, you'll find a 
Partlow temperature control to fit it dependably, 
economically, precisely. Mail coupon today for full 
details. 


7 PARTLOW 


TEMPERATURE CONTROLS 


World Export: 
Ad. Auriema, Inc., 85 Broad Street, New York 4, N. Y. 


THE PARTLOW CORP., Dept. E-1160 
New Hartrorp, N. Y. 


Please send condensed Catalog of Partlow temperature controls 
and allied equipment for industrial heating and refrigeration. 


Name and Title 
Company 
Address 


City and State 





Application! 


Do It Better With Thermo Electric 


Thermocouple Extension 
Cables and Wires 


You can obtain Thermo Electric 
thermocouple extension wire and 
cable in the widest variety of size, 
insulation, type and calibration, for 
your application—with prompt de- 
livery of all standard materials. 


New on the stock list, is the time and 
labor saving ““Thermo-Cable;’ from6 to 
56 matched pairs of I.S.A. color-coded 
thermocouple leads, individually in- 
sulated in PVC—collectively wrapped 
1 “Mylar” aluminum-backed tape— 
with a tight-fitting PVC outer sheath. 
“Thermo-Cable” is practically imper- 
vious to moisture, abrasion, temper- 
ature, gasses and chemicals. Saves 
you the time, cost and effort of pulling 
individual wires through conduit. 


Individual or duplex thermocouple 
and extension wires are available in 
all standard calibrations—many in 
gages from 14 to 40—insulated with 
Polyvinyl Chloride, cotton lacquer, 
Nylon, Teflon, Fiberglass, Asbestos 


310 


or combinations of these materials. 
Metallic overbraids of stainless steel 
and other high-temperature materials 
provide extra mechanical protection 


and shielding. 


*‘Ceramo”, Thermo Electric’s metal- 
sheathed ceramic insulated thermo- 
couple wire is used for extra-high 
temperature and nuclear applications. 


Thermo-Electric also supplies thermo- 
couple wires to meet Mil-Spec require- 
ments. 


For information on selecting the right 
wire for your application, 


write today for Bulletin 32-W5-4 
Thermo 
Electric 


SADDLE BROOK, NEW JERSEY 


(a Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ont. 





LITERATURE .. . 


Heat Exchangers A new four-color 
bulletin describes and illustrates 
the com) ~ line of heat exchang- 
ers that fulfill nearly all normal 

requirements. Bul. 820. 
1 *Manning & Lewis Engr. Co. 


Heat Exchangers Brazed Alumi- 
num heat exchangers feature re- 
duced refrigeration costs, close 
temp. approaches * trouble-free 
ae as Complete data 

“Trane Co. 


vaeronys | 956 covers Grid 
last Heaters and 


Heaters 
Unit Heaters, 
Radiators. Designed for —— 
on steam pressure up to PSI 
450 degree temperature. 

334 *D. J. Murray Mfg. Co. 


Platecoil is avail- 
able in andend styles or specially 
formed and fabricated. Complete 
engineerin data & assistance 
available. Bul. P61. 

152 *Tranter Mfg. Inc. Platecoil Div. 


Heat Transfer Cement Thermon 
can be applied over both steam 
trac & electrical resistance sys- 
tems is effective for heating & 
cooling operations. Bul. 300. 

L273 *Thermon Mfg. Co. 


Packaged Boilers Sizes through 600 
hp... oil, gas and combination oil- 
gas firing .. . larger sizes in Spring- 
field water-tube boilers. Booklet 
“How to Select a Boiler.” 

37 *Cleaver-Brooks Co. 


p 
on Panelcoil can be 
ata Sheet 15-60 Series 
and in Price Bulletin 259 which is 
available on uest. 
TR324 *Dean Products, Inc. 


Rotary Kilns with proven design 
& construction for processing a 
wide variety of materials-pre-heat- 
ing and waste one 1 are de- 
scribed in Bul. No. 1 
64 *The C. O y Bartiett & Snow Co. 


Rotary Kilns have all welded steel 
shells, feed & discharge end seals, 
heat recuperating chain systems for 
wet process kilns, improved kiln 
— etc. Bul. 1115. 

Traylor Engr. & Mfg. Co. 


Steam Traps A 48-page book tells 
how to correctly size, install & 
maintain steam traps for any pres- 
sure, temperature or load. Addi- 
tional data in Catalog K. 

4 achine Works 


*Armstrong 
Steam Traps Tomamete steam 
traps operate on a true balanced 
vapor-pressure principle, they dis- 
charge air, condensates & other 
non-condensables. Cat. 
286 : Nicholson & Co. 


Steam Traps, Impulse Series 40 are 
designed specifically to gobble up 
extra heav pang loads. Also 
feature high- =e discharge char- 
acteristics. Bul. 

b yarrall-Wering Co. 


Instruments & Controls 


Comparators Handbook, “Modern 

H and Chlorine Controi” contains 

01 pages of tech. data & useful in- 

formation. Gives theory & applica- 
tion of pH control. 

R323 *“W.A. Taylor & Co. 


* From advertisement, this issue. 
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INSTALLATIONS 

PROVIDE 

PERMANENT 
CORROSION “OW COST 


PROTECTION! Jicht weight 


tanks FORGED 


Pickling, plating, chemical pro- 

cessing and storage tanks of all b t | 

kinds, utilizing corrosion-proof C d [ 0 n S e e “sig a aA S. 
linings and cements, are designed sae 

and constructed by Atlas to com- 


pletely resist all types of 
corrosives, 





floors 


Atlas industrial floors for chemical 
processing areas, pickling and | 
plating rooms form a corrosion- 
proof base against attack by | 
alkalies, acids, solvents and salts. 


hoods, ducts, SCHEDULE 10 STAINLESS STEEL 
fume systems STUB ENDS and PIPE 


Rigid plastic structures, designed 
and fabricated by Atlas from 
polyvinyl chloride, exhaust all Can be used with slip-on or lap joint stub ends where 


types of corrosive fumes. Plastic 
tanks and piping systems contain pressure and temperature problems are not encountered and 


and convey corrosive solutions. Stainless is utilized to avoid contamination or corrosion. 


All are completely corrosion-re- 2 a 
sistant throughout. | Flange surfaces protected with a baked enamel finish. 


These Atlas installations will 
permanently protect your client's 
plant from corrosion. Write for 
Bulletin CC-3. 


For prices and dimensional data 
LA send for Schedule FCS-460 


) FITTINGS, INC. 


301 STATE STREET 
MERTZTOWN, PENNSYLVANIA NORTH HAVEN, CONNECTICUT 
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ACCURATE 
CHEMICAL 
FEEDING 


to 1624 gph 


from .65 gph 


SERIES 200 
Self-contained lubricat- 
ing system—no down- 
time for lubrication. 
E.Z. Clean Cart- 

ridge liquid end 
simplifies mainte- 
nance. Simplex 
models pump up 

to 812 gph ata 


capacity. 


American controlled capacity proportioning pumps have repetitive 
metering accuracy of plus or minus 1%, when operating between 
10% and 100% of capacity. Feed precisely metered fluids or 
slurries in virtually all ratios, with flow, temperature, pressure, 


conductivity, pH and other controlled process variables. 


e interchangeable liquid ends 


e spherical self-aligning bearings on crank 
and crosshead handle greater radial and 
axial thrust loads 


e crossheads of hardened and ground 
steel ride on cast iron 


e nylon dust covers protect bearing surfaces 
@ NEMA frame motors 
@ heavy duty reducers 


SERIES 100 
13.10 gph at a maximum 
—— of 1000 psi 


uplex models double 
that capacity. 


AMERICAN 


METER COMPANY 


INCORPORATED (ESTABLISHED 18636) 


Uinp division 


13500 PHILMONT AVE., PHILADELPHIA 16, PENNA. 








Simplex models pump up to 








LITERATURE. . . 


Instrumentation, both 
pneumatic and electronic plus en- 
gineering and service. The complete 
story on this can be found in Bul. 


28-29 “The Foxboro Co. 


Controls from the rugged simplic- 
ity of self-ops to the complicated 
requirements of an indicating con- 
troller. Temperature & pressure 
controls shown in Cat. A- ; 

9 *Robertshaw-Fulton Controls 


Controls, Temperature A handy, 
condensed catalog of the complete 
line of temperature controls & 
allied equip. for industrial heating 


& refrigeration. 
309 *The Partlow Corp. 


Data Processing System Detailed 
literature on the G-20 data process- 
ing system. Has a complete line of 
accessory equipment including key- 
board, paper tape, etc. 

148 *The Bendix Corp., Computer Div. 


Mastergauge is standard 

arer for the broad line of Marsh 

Gauges for every service. Feature 

“Conoweld” leak-proof, one-piece 
uahins & socket. Catalog. 

TL32 *Marsh Instrument Co. 


Industrial Digital Computer 
new, all-solid-state 290 Industrial 
Digital Computer rounds out the 
broad line of instrumentation for 
rocess control system. 
8-19 *Minneapolis-Honeywell 


The Magnarator is a 
metal or glass tube rotameter that 
clearly indicates flow rate and 
transmits a linear pneumatic out- 
a signal as well. Cat. 10A2150. 

45 *Fischer & Porter Co. 


Radionic for positive 
on-off control & determination of 
liquid or solid level within a closed 
vessel or piping using nuclear radi- 


ation. Bul. 558. 
BL337a *Instruments, Inc. 


Instrument Electr-o-probes are 
now in use for detection of liquors 
& foam in pulp & paper mills; 
heavy fluids, acids & fluid interface 
in chemical plants, etc. Bul. B-06. 
BL337b *Instruments, Inc. 


Liquid Level Controls Floatless, 
electrode type liqu’d level controls 
are unaffected by acids or caustics. 
A 32-page Catalog gives complete 


ie ame 
L333 *Charles F. Warrick Co. 


Type 316 stainless steel 
meter for measuring liquid ferti- 
lizer & corrosive chemical solutions. 
omg | features covered in descrip- 
tive literature. 

7335 *Badger Meter Mfg. Co. 


Meters Electricontact Meters offer 
absolute batch or process uniform- 
ity. Complete information con- 
tained in Catalog which is now 


offered. 
258 *Buffalo Meter Co. 


Oxygen Analyzer Uses a_ direct 
paramagnetic measurement exclu- 
tng ata File 14-47-08 contains 
detailed specification on this oxygen 
analyzer. 
60 *Beckman Instruments, Inc. 


Pyrometers A complete line of py- 
rometers; radiation, thermocouple 
and resistance models and acces- 
sories are offered for every tem- 
pperere range. Complete data. 

*The Bristol Co. 


* From advertisement, this issue. 
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Oil companies throughout the country specify 

Safety MI Cable for hazardous applications 

and for remote control and instrumentation. @ 
Outstanding design engineers recommend it. 

One four-part reason... MI’s exceptional record of 

safety, efficiency, permanence and economy. M\_¥a 7 
Investigate the many unique characteristics of mae 
this versatile cable construction by writing for 


ACTURERS OF MI CABLE SINCE 1941 @ 730 THIRD™ AVE., NEW YORK 17,N. 


the new Miegpeatalog General Cable Corporatio 
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TYPICAL PERFORMANCE CURVE OF MODEL "P” TRANSMITTEk 
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© MEASURED LIQUID LEVEL (IN. OF WATER) 
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TRANSMITTED AIR SIGNAL (PSI) 


LOW COST 


PRESSURE anp 
LIQUID LEVEL 


TRANSMITTER 


WITH 


QUALITY 


FEATURES 
FOR 


DEPENDABLE 
OPERATION 








The Conoflow Model “‘P”’ Transmitter is 
a low cost, rugged instrument which 
measures pressure and liquid level and 
transmits a linear 3-15 psi signal to 
standard receiver elements. Incorporates 
many features not found in more ex- 
pensive devices for guaranteed depend- 
able operation. 


Safety—Process liquids and gases cannot back 
up into air lines and damage costly instruments. 
This is assured by the complete separation of 
measuring diaphragm from pneumatic pilot. + 


Simple Installation—The Model “P" can be mount- 
ed either horizontally or vertically on open or 
closed vessels. No dip tubes, floats or other 
mechanical devices are required inside the tank, 


Long Life—Only the corrosion-resistant Inconel X 
diaphragm is exposed to the measured ma- 
terial. Preformed diaphragm will not work- 
harden or fatigue; withstands pressures to 500 
psi and temperatures to 450°. 


Versatile—Can be used for practically any 
service; ideal for viscous fluids or materials 
with solids in suspension; also for flowing bulk 
materials such as pigments, flakes, etc. 


Choice of Ranges—Available for measuring 
ranges as low as 0 to 100” of water and pres- 
sures as high as 250 psi. Ranges can be changed 
in the field. 


Specifications—New Bulletin P-36-1 contains complete specifications on the Conoflow 
Model “P” Transmitter. Write for your copy today or ask for a quote. No obligation. 
Conoflow Corporation, 2100 Arch Street, Philadelphia 3, Pa. 


cc-1003 


eS a le 





LITERATURE... 


The direct-drive 
helical oundicn gauge offers pres- 
sure ranges from 0-1000 to 0-10,000 

= Additional information can be 
und in the general catal 
*Rochester Mfg. 


Pressure Indicating Switch ’.The 257 
differential pressure indicating 
switch is accurate, responsive, easy 
to read & infinitely dependable. 
279 * Barton Instrument Corp. 


Refiux Splitter for more accurate 
process control is available in Col- 
umn and In-Line designs, as well 
as other materials of construction. 
Bul. RS-2. 

316 *Chem Flow Corp. 


Series 1112 Full-View 

Rotameters feature dowel-pin, side- 

late case construction. Design 

pecification Sheet SS-111-2 for in- 
formation. 

R320 *Brooks Rotameter Co. 


Temperature Regulator available 
in sizes %” to 1%”. Temperature 
ranges as low as 15 F. to 50 F—as 
high as 240 F. to 350 F. Information 
in Bulletin 114 A. 

181 *Manning, Maxwell & Moore, Inc. 


Thermometers, Dial are thoroughly 
dampened with silicone on the bi- 
metal elements & a special preci- 
sion-machined bearing on the 
matt. General Nom ng 

“Rochester Mfg. Co., Inc. 


Transmitter Model “P” Transmit- 
ter measures pressure & liquid vet 
& transmits a linear 3-15 psi — 
to standard receiver elements 
cifications in Bul. P-36-1. 
314 *Conoflow Corp. 


0., Inc. 


Transmitter The new Transcope 
is a high-accuracy, motion-balance 
transmitter for Gage _ Pressure, 
Volumetric Pressure, Volumetric 
Load, Temperature. Bul. 98385. 
46-47 *Taylor Instrument Co. 


Pipe, Fittings, Valves 


Duplex Tubes....The new 20-page fact- 
filled book tells how to lick problems 
involvi: corrosive media ... by 
— i-metal Duplex Tubes. 
A able on yespens. 

77 Bridgeport Brass Co. 


Expansion Joints Catalog 56 con- 

ne complete com penemeve 

ineering data for nsion 

50 nts from 3” to 50’ diam., = - 
sures to 3600 psi, camp. “8 to 1 

163 a Brothers 


tings A complete line of ——- 
ized Fittings in sizes %” to 4” res’ 
corrosion on shelf or in high- rg 
sure steam, water, oil, gas & air 


a 
-1 *Clayton Mark & Co. 


Fittings Ss ine Fittings have 
eon — y designed for use with 


light wall pi Made to meet criti- 

cal vena og Complete catalog on 
uest. 

iat *Horace T. Potts Co. 


Fit & Flanges Pipe-Mate bul- 
letin describes the complete line of 
fittings & flanges, shows installa- 
tion procedures, & gives properties 
& dimensional tolerances. 

30-31 *Tube Turns Div, of Chemetron 


* From advertisement, this issue. 
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DARNELL 
CASTERS « WHEELS 


have all these advantages 


RUBBER TREADS 


- + + @ wide choice of 
treads suited to all types of floors, includ- 


RUST-PROOFED 


by zinc plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


STRING GUARDS 


FREE For the 
ee full story 


Look in the Yellow Pages for your 
Darnell Distributor under Casters”. 
DARNELL CORPORATION, Lrp. 


DOWNEY (Los Angeles County) CALIF. 
37-28 SIXTY-FIRST, WOODSIDE 77, L.I., N.Y. 
36 NORTH CLINTON ST., CHICAGO 6, ILL. 
1000 PEACHTREE N. E., ATLANTA, GA. 








Slight misalignment, caused by 
bearing wear, resulted in the 14” 
ridge on opposite edges of each of 
these Kennametal Rolls. However, 
note the even wear and absence of 
grooving on the contact surfaces. 


KENNAMETAL CRUSHER ROLLS 
OUTLAST STEEL 72 10 1 


Working two shifts daily for 72 weeks, these Kennametal Crusher 
Rolls processed over a million pounds of highly abrasive aluminum 
oxide and ferro tungsten. Then they were removed, reground and put 
back into service. In the same operation, steel crusher rolls became 
grooved after only one week, and had to be removed. 

In another application, extremely abrasive aluminum nickel alloy— 
used in permanent magnets—was successfully reduced by Kenna- 
metal tungsten carbide rolls to —100 mesh with no contamination. 
High iron contamination encountered with previously used steel crusher 
rolls was eliminated. 

Kennametal has a YME up to 94 million psi . . . 3 times that of 
hardest steel. Chances are this extreme hardness, plus great resistance 
to abrasion and deformation can save you money through increased 
roll life and the virtual elimination of contamination. 

Find out how Kennametal is used for other applications where 
contamination and severe wear are problems. Write for Booklet B-666, 
“Proven Uses” (more than 80 applications of Kennametal), KENNA- 
METAL INc., Dept CE, Latrobe, Pennsylvania. 33580 
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Complete corrosion 
resistance 


Full visibility for ultimate 
product control 


Teflon gate is only 
moving part 


Solenoid and timer for 
accurate performance 


Construction of *Pyrex and Teflon 
makes this Reflux Splitter com- 
pletely corrosion resistant to all 
liquids except Hydrofluoric Acid 
and hot concentrated caustics. 
Eliminates valves, product line 
and reflux line rotometers for 
greater economy. Available in 
Column and In-Line designs, as 
well as other materials of con- 
struction. Ask for Bulletin RS-2. 


ba? es — corte Works 


CALL CHEM FLOW 
FOR TEFLON GASKETS 


Complete line of standard and 
special gaskets to solve any 
sealing problem. Solid Tefion 
ana envelope type gaskets in all 
sizes. Regular and odd shapes 
in all materials. 


low CHEM FLOW CORP. 


193 Paterson Avenue 
Littie Falis, N. J. 
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anges Light weight forged car- 
bon steel back-up flanges for use 
with schedule 5 and schedule 10 
stainless steel stub ends and pipe. 
Schedule FCS-460 for prices & data. 
311 *Camco Fittings, Inc. 


Saran Lined Pipe, fittings, 
valves and pumps are available for 
gene operating from vacuum to 
300 psi, from below zero to 200 F. 


Information. 
86 *Saran Lined Pipe Co. 


Pipe A complete size range 
— handles a 2 re range 
from 65 thstands an 
operating pn range up to 1200 


4 Information. 
*Fibercast Co. 


Pipe & Fit with Fluorofiex-T 
are ideal for service to 500 F. Data 
on Fluorofiex-TS pipe & — 
for complete piping systems 


offered 
251 *Resistoflex Corp. 


Tube Fittings Hi-Seal is available 
in steel, stainless, aluminum and 
brass for %” to 1%” O.D. tubing. 
Further information in Catalog 


3108. 
TL337 “The Imperial Brass Mfg. Co. 


Tubing, Bi-Metallic for dual cor- 
rosion problems in heat exchangers 
& = mnegy al ll renee 4 aes 
exc. —o sizes, _—- engths 


= 
othe Carpenter Steel Co. 


Tubing, Integral-Finned is suitable 
for straight-tube and U-tube bun- 
dles, coils and other tuular ar- 
rangements needed for heating or 
cooling functions. Bul. IFT. 

“The Carpenter Steel Co. 


V-7 Pump Valve Units op- 
erate under temperature-pressure 
extremes, with corrosive fluids & in 
any sition. Available in 17 sizes. 


Booklet CE110 
284 *Durabla Mfg. Co. 


Wafer type butterfly valve 
with spool type rubber liner, avail- 
able in “Keelock” snap-in, easily 
age a Ze or vulcanizing to 


*W. S. Rockwell Co. 


Tt type butterfly valve 
with spool type rubber liner and 
worm gear manual operator. Ay 
ther information can be found in 


*W. S. Rockwell Co. 


The %” (Fig. 802) Self- 
Closing Ball Valve is designed for 
smooth, leakproof han e of 
highly flammable _ liquids. 0) 
lete details. 
7 *Rockwood Sprinkler Co. 


Valve, Ball The Econ-O-Miser Ball 
Valve is available from 4” through 
6” size range. Suited to difficult 
media because of its smooth round 
flow & quarter- -turn operation. 
93 Worcester Valve Co., Inc. 


Valve Positioner 3560 is small 
& compact and offers split range. 
Features convenient adjustment 
ee sant easily reversible. Bulletin 


*Fisher Governor Co. 


New split-body valve makes 
possible a flexible inter-mix of 
valves & actuators—a combination 
designed for perfect match - 
valve to application. Bul. B- 

52-53 *Minneapolis- Sscnareall 


Gate, Globe and Check 
valves with hard faced seats fea- 
ture interchangeable parts. Com- 
plete line of pressures, sizes & 
types. Literature. 

*Henry Vogt Machine Co. 


vulpet Compression- 
alves are imme- 
diately availab available in stainless steel in 


sizes nee 6”. Information 
in catalog #B 
158 *Cooper Alloy Corp. 


Seven data sheets 
ing various information about a 
complete line of “Double-Seal” Ball 
Valves and accessories are now 
available on request. 
71 *Jamesbury Corp. 


Ball are available in car- 

bon steel to ASA 300 lbs. (some 

600 ey and in semi-steel, 

ASA 200 and 400 lbs. WOG. Cata- 
log 1000 for further information. 

63 *W-K-M Div. of ACF Industries 


Complete informa- 
tion about these valves as well as 
the complete line of electric fur- 
nace iron, cast steel, bar stock and 
am steel valves on uest. 

150 *R-P & C Valve Div. 


Valves, Butterfly Heavy pattern 
butterfly valves with inlet eres 1 

9 to 6000 psi & pressure dro 
1200 are described in Bu Retin 
No. 76. 
BL335 


Valves, Line Blind Hamer line 
blind valves offer fast, easy posi- 
tive line blinding. The new Hamer 
Valve Catalo 60 is available. 

R307 ell Equip. Mfg. Corp. 


Valves, Rotary A broader line of 
butterfly, bali and cone valves for 
industrial applications, power 
plants, sewage & water works. 
Also complete valving systems. 
269 *Allis-Chalmers 


Valves, Steel Globe, Angle, “Flo- 
control”, Lift Check and Hi-Pres- 
sure Drop designs are available. 

600% valve in sizes 4” thru 
2”. Full details. 
74 *Manning, Maxwell & Moore, Inc. 


*Fisher Governor Co. 


Process Equipment 


Agitators & Mixers Turbine- tye 
propeller (to 120” in tanks to 
dia.) slow speed, high speed, air 
lift, vertical turbine mmixera, mixer- 

ul. A2-B2. 


settler units. 
280a *Denver Equipment Co. 


Attrition Mills 8-page illustrated 
technical catalog on single and 
double runner attrition mills con- 
tains dimensions, weights and ca- 
Pine specifications, etc. 
16A Young Machinery Co. Inc. 


Attrition Scrubbers High power 
input to efficiently remove sand 
coating, mix dense slurries. Rub- 
ber lined or gg tanks. Sizes 
to 56” x 56”. Bul. A 

*Denver Peatenenk Co. 


arge centrifuges 
offer high cowpanitins for recovery 
problems. Further information on 


request. 
14-15a *The De Laval Separator Co. 


* From advertisement, this issue. 
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Centrifuge, Hermetic Corrosion re- 
sistant and easy to clean, these 
See meet all the require- 
ments of industrial service. Details 
on request. 
14-15b *The De Laval Separator Co. 


Compacting Process This process 
produces granules that are more 
uniform in size ... granules that 
flow freer, won’t fracture or abrade 
in handling. Information. 

271 *Allis-Chalmers 


Crusher Rolls Kennametal Crusher 
Rolls & Kennametal for other ap- 
plications where contamination and 
severe wear are problems are cov- 
ered in Booklet B-666. 

R315 *Kennametal Inc. 


Crushing & Grinding Bulletin No. 
067 gives a full description of all 
laboratory machines including 
pa ate | Rolls, Jaw Crushers, 

-Sledge Mill, & Sample 


*Sturtevant Mill Co. 


Dryer The new SCL features: 
reater accessibility, tighter hous- 
ng, improved air circulation, new 
heater design, etc. New SCL Dryer 
Bulletin No. 462 offered. 

129 *Proctor & Schwartz, Inc. 


Dryer, Desiccant Series “A” is an 
adsorptive type dehydrator de- 
sign to remove moisture from 
compressed gases under pressures 
So from 1000 to 600 psig. Bul. 
D-108. 
317A C. M. Kemp Mfg. Co. 


Dryers Data Sheets are available 
which describe typical humidity 
control installations. They’ll serve 
as guides in planning your own 
systems. ‘ 
292 *Pittsburgh Lectrodyer Div. 


Dryers Heat-Les Dryers are avail- 
able in standard models ranging 
from 2 SCFM to 5000 SCFM. Units 
up to 200 SCFM are available from 
stock. Technical Manuals. 

281 *Trinity Equipment Corp. 


Dust Control Sonic cleaning pro- 
vides three operating advantages; 
lower back pressure, longer bag 
life, & lower maintenance. Further 
information. 

90 *Dracco Div. of Fuller Co. 


Dust Filters...... The Dynaclone oper- 
ates continuously & provides 20 to 
40% more cloth. Automatically 
self-cleaning by reverse air. The 
36-page Catalog 104 offered. 

308 *The W. W. Sly Mig. Co. 


Evaporators for all chemicals .. . 
acids, salts, pharmaceuticals, re- 
covery of industrial waste. A com- 
reg a of designs. Details in 


atalog 3 
299 *Blaw-Knox 


Filter With the EimcoBelt filter, 
operation is continuous, with no 
blinding and no fall-off in filtra- 
tion rate. Bulletin F-2053 is of- 
fered. 

Cover *The Eimco Corp. 


Vibra-shoc or Recipro-shoc 

cleaning is available on pe 152 

filters as well as quick opening 

covers, liquid shoc and air wash. 
Bulletin EP-100. 

154 “Industrial Filter & Pump Mfg. Co. 


Filters Durco-Enzinger dry cake 
discharge filters are designed for 
simple, fast recovery of even the 
heaviest cakes. Listing of filtration 
equipment in Bul. EF/2a. 

247 *The Duriron Co., Inc. 


* From advertisement, this issue. 
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Now ... pull the fan wheel 
or motor while DeBothezat’ 
Bifurcator® Fan remains in duct. 


Not just an access door. 
Half the entire cone comes off. 


Speed up inspection .. . 
slash maintenance and 
downtime costs. 


This removable cone design 
is an exclusive feature found only 
on DeBothezat Bifurcator Fans. 


Published ratings on DeBothezat Fons tell you 
exactly whot the complete fan unit puts out. No 
guess work—no allowance to be on safe side! 





Ve Bothezat* rans 


DIVISION OF 


American Machine and Metals, Inc 


EAST MOLINE, ILLINOIS 


Divisions of American Machine and Metals, Inc. 
TROY LAUNDRY MACHINERY + RIEHLE TESTING MACHINES « DEBOTHEZAT FANS « TOLHURST 
CENTRIFUGALS + FILTRATION ENGINEERS «+ FILTRATION FABRICS + NIAGARA FILTERS « UNITED 
STATES GAUGE + RAHM INSTRUMENTS + LAMB ELECTRIC COMPANY . HUNTER SPRING COMPANY 
GLASER-STEERS CORPORATION 





gece ae ees THIS COUPON ANSWERED WITHIN 24 HOURS @ ee =e oe ee | 


DeBOTHEZAT FANS DIVISION, Dept. CED-1160 
American Machine and Metals, Inc. 
East Moline, Illinois 


Gentlemen: Your new Removable Cone feature for DeBothezat Bifurcator Fans 
looks good to me. Please rush descriptive literature at once. 





NAME 





FIRM NAME 





ADDRESS 
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for chemical processing 
requirements... 


Um eR WM A Oo 


FIRED AIR HEATERS 
A 


THERMAL’s versatility in the 
design and construction of fired 
air heaters :neets all specialized 
requirements of the chemical 
and petrochemical industries. 
Direct or indirect fired, they may 
be operated on oil or gas to 
produce temperatures to 1900 F, 
flows to 500 Ibs/sec, and 
pressures to 5000 psig. 


Cc 























For further information write for Bulletin 
113 (indirect fired) + 112 (direct fired) 


THER M 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN ¢ PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 


m4 


A. Fully packaged 1,500,000 btu/hr indirect 
type air heater including all controls. 


B. Tube bundle in fabrication (inverted) 
for a 150 Ibs/sec, 900 F 150 psig air heater. 


C. Direct fired heater for 6,000,000 btu/hr 
3 psig pressure including all controls. 


D. Completely “packaged” 600,000 btu /hr air 
heater to provide a wide range of outlet 
temperatures from 600 F to 1600 F 
for aircraft parts test work. 
I 
i i 
Other Thermal Producis 


& Services: 


Gas, Oil & Combination 
Burners 





D 


AL 


Heat Exchangers 

Air Heaters 

Gas Generators 
Submerged Combustion 
Combustion & Heat a 


r quip 








LITERATURE... 


A complete line in a wide 
range of sizes, shapes, spud con- 
nections, in copper, brass, monel, 
stainless, aluminum, steel & nickel. 
Bulletin. 

BR324 “Chicago Float Works 


Hammer Mill with extra heavy 


manganese steel liners & breaker 
plates, oversize shafts, massive 
parts & reinforcements which defy 
shock & wear, reduce downtime. 
Sane 


*Williams Patent Crusher 


Homogenizers provide the prac- 
tical solution to particle control. 
Bulletins on Homogenizers H-55, 
Sub-Micron Dispersers SMD-55 & 
Colloid Mills C-57 available. 

332a *Manton Gaulin Mfg. Co., Inc. 


IMP Hill Catalog No. 87E shows 
the many applications of this multi- 
urpose unit .. . and how it can 
adapted to your pulverizing job. 

Available now. 
180 *Combustion Engineering, Inc. 


Jar Rolling Machine are available 
to handle single or parallel rows 
of jars, & in double or triple tiers 
for processing as many jars as re- 


guint Catalog 79. 
62 *Abbe Engineering Co. 


Jaw Crusher with cast steel frame, 
anti-friction side bearings and 
bumper bearings are covered in de- 
tail in Bulletin C12-Bl12. Sizes 
from 24%” x 3%” to 36” x 48”. 
280d *Denver Equipment Co. 


Kilns & Slakers feature advanced 
design for operating economy. In 
daily use By the processing indus- 
tries. Additional information in 
Bulletin No. 1115. 

32 *Traylor Engineering & Mfg. Co. 


Laboratory Homogenizer Minimum 
sample one pint; capacity 16 GPH; 
pressures up to 8900 PSI. Addi- 
tional information is contained in 
Bulletin LH-55. 

332b *Manton Gaulin Mfg. Co., Inc. 


Mills, Ball & Rod in sizes 10° x 
20’. All steel construction for wet 
or dry grinding systems. Additional 
information contained in Bul. B2- 


*Denver Equipment Co. 


Ko-Kneaders mix a va- 
riety of products such as plastics, 
carbon electrodes, food specialties, 
floor tile, solid rocket propellant 
fuels, etc. Manual K-57. 

5 *Baker Perkins Inc. 


The new Model RL Shear- 
ortable mixer emulsifies 
immiscible liquids and handles 
viscous materials with ease. Com- 
lete information offered. 
06 *Gabb Special Products Inc. 


i Bulletin LL-60 contains 
full information on how these lift- 
ing-lowering mixers can improve 
the effectiveness of your mixing 


operations. 
36. *Philadelphia Gear Corp. 


Pressure Filter Vallez rotatin 
leaf —— filters were designe 
specifically for removing color & 
purifying corn syrup. Information 
on this & other equipment. 

338 *Goslin-Birmingham Mfg. Co. 


Process Equipment Eguipment for 
efficient and economiical cleaning 
and handling of air and gas. Fur- 
ther information on the products 
of interest. 
288 *Aerotec Industries Inc. 


* From advertisement, this issue. 
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Process Equipment “Sub-A” Flo- 
tation is available in sizes from 16” 
x 16” to 72” x 72”. “Cell-to-Cell”, 
“Free-Flow”, and Type “M” Bulle- 
tin F10-B86. 
280f *Denver Equipment Co. 


Process agp for any appli- 
cations dealing with liquid-liquid, 
liquid-solid, liquid-slurry extraction 

full information on RDC col- 
umns, Bul. T-1 
265 *General American Transportation 


Process Equipment The Turbulizer 
features heavy steel shell with ma- 
chined interior, heavy duty out- 
board bearings, etc. Complete 
details on request. 

143 *The Strong Scott Mfg. Co. 


Purifiers Hi-eF purifiers prevent 
valuable particles from leaving 
evaporators & concentrators. Data 
on 13 types of purifiers, separators, 
mist extractors, scrubbers. 

BL32 *The V. D. Anderson Co. 


Reagent Feeders Both wet and dry 
feeders are available. Many stand- 
ard units in stock. Complete infor- 
mation on these feeders in Bulletin 


280e *Denver Equipment Co. 


Samplers Continuous mechanical 

automatic whee. for dry, solution 

or er ee Complete sam- 

pling plants & sam ong processing 
equipment. Bul. Sl- 

280j *Denver Equipment Co. 


for efficient wet or dry 
po me “True-Circle eccentric 
action izes to 6’ x 14’ in stock. 
Trommel Screens in sizes from 30” 
x 60” x 120”. Bul. S3-B15. 
278k *Denver Equipment Co. 


The Turbulaire-Doyle 
scrubbers give you jet-action gas- 
cleaning with no moving parts. 
Offer high collection efficiencies. 
Desire bulletin. 

172 Western Precipitation Corp. 


Spiral Rake Thickeners move set- 
tl materials to center in one 
revolution. Acid proof construction 
available. Further information in 


Bul. T5-Bé6. 
2801 *Denver Equipment Co. 


Spray Nozzle Uniform distribution 
with spray angle, capacity, impact 
& atomization to your specifica- 
tions. Choice of —- 12,000 basic 


oat Catalog 2 
TL3 — «Ah Systems Co. 


Steam Jacketed Kettles meet every 

peaeennne & mixing need. Size & 

ype for every process or product 

are covered in book of engineering 
data & specification sheets. 

R339 *Groen Mfg. Co. 


Sterilizer The new DUO-Door 
built-in dry heat sterilizer recesses 
between sterile & non-sterile areas. 
Available in 8 to 31 cu. ft. capacities. 


Bul. 
BL303  *The Electric Hotpack Co. 


Tornado Mill offers versatility in 
speed, in size of particles it handles, 
& in the rate of production. The 
360 degree screen provides full 


working area. 
278 *F. J. Stokes Corp. 
Water Process Equipment 


/ 


» ROBERTS LS/SC 


a Link Suspended, Stationary Curb centrifugal machine 
which provides a combination of features long wanted 
by the Chemical Process Industries. 


. link Suspension! No metal to metal moving parts. No lubrication. 
Soft lateral movement. No vertical movement. Effective damping. 
This pension isolates dynamic parts from curb and foundation and 
reduces vibration to an astonishing low. 


. « Stationary Curb! With rigid feed, wash, effluent, and solids- 
discharge connections. No vibration damage to curb mounted acces- 
sories. Extends bearing life by reducing bearing loads. Increases 
personnel safety. Provides rapid drainage, more effivent capacity. 


. . Direct Coupled Hydraulic Motor! No belts. Compact. Light 
weight. Provides power for exclusive, slow speed, reverse discharging. 
Provides adjustable loading speed and adjustable top speed. Hydraulic 
braking (even at power failure). No brake linings to wear. Constant 
horsepower drive reduces peak electric loads. 


. » » Oversize Anti-friction Bearings! Basket spindle bearing housing 
is air purged. This feature, designed to protect bearings from damaging 
effects of process material environment, also provides a convenient 
means for introducing controlled atmosphere within the basket. Can 
be grease lubricated while in operation. No-belt design — no belt- 
pull-loading on the bearings. 





Investigate its potential in WESTERN STATES 
relation to your operation MACHINE COMPANY 


Catalog #160 on Water Deminer- 
alizers and Catalog “G” on Stills We : 
ane areeeeories A water are tunity to co-operate with 1700 Fairgrove Avenue 
avai e on request. 

266 *Barnstead Still & Sterilizer Co. yOu HAMILTON, OHIO, U.S.A. 


WALL Acai delaal =m dalcmel lolol a 
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C) Please send me a copy of your 12-page, full 
color brochure on custom- — ne 
service, without obligation. .. . : 


C) Heve a soles engineer call on me. 
Nome. 


Title 








Compony 
Address 
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Wet Collector Type N Roto-Clone 
combines action of centrifugal 
force & thorough intermixing of 
water & dust-laden air. Complete 
information in Bulletin 277. 

84 *American Air Filter Co. 


Pumps, Fans, Compressors 


Bulletin describes line of 
turbo blowers built to give continu- 
ous service over a pressure range 
of 4 to 44 psi. Available in direct, 
v-belt or coupled drives. 
320A The North American Mfg. Co. 


Compressor Mg wegen character- 
istics of 10,000 hp compressor given 
in 4-page brochure. nit contains 
advanced cylinder designs for maxi- 
mum working pressures. 
320B Cooper-Bessemer Corp. 


Booklet “Compressors 
or Industry” describes Pennsyl- 
vania Compressors from 10 to 350 
hp, horizontal, angle, and Oilfre 
models. Available now. 

282 *Pennsylvania Pump & Compressor 


Compressors, Gas with motor or 
steam drive in sizes to 5,000 h.p. 
Vacuum to 15,000 psig. Compres- 
sors to handle most known gases. 
Engineered to meet requirements. 
48-49 *Chicago Pneumatic 


Compressors, Non-lubri- 
cated ringless piston compressors 
are available for capacities up to 
4000 cfm & discharge pressure up 
to 650 psig. Further information. 
TL *Sulzer Bros. Inc. 


New design duct fan by 
De Bothezat has a removable cone 
design. Descriptive literature on 
this new type is available on re- 


quest. 
317 *American Machine & Metals, Inc. 


Type FG features flanged in- 
Capacities up to 
ressures up to 10” 
-511 for details & 
chemical resistance table. 

33 *Buffalo Forge Co. 
Pump SRL (Rubber Lined) pumps 
offer high efficiency, low 
00 g.p.m. Addi- 


power. Sizes to 
Bulletin 


tional information in 
*Denver Equipment Co. 


New positive displacement 
Mandies without turbulence, pulsa- 
tion, aeration or agitation, corro- 
sive-problem liquids of high or low 
viscosity. Catalog P 302. 

127 *Waukesha Foundry Co. 


Pump, Sump & Process Specifica- 
tions, sectional views, construction 
materials, performance curves, di- 

mensions are all clearly given in 


Bulletin 726.2. 
289c *Goulds Pumps, Inc. 


Pump, Vertical Centrifugal 
handling frothy liquids or coarse, 
sand slurries, constant or intermit- 
tent flow. Capacity to 450 gpm. 
Bulletin P10- 
280h *Denver Equipment Co. 


Catalog E contains com- 
elec information on the extensive 
ine of industrial pumps that are 
available for your pumping require- 


ments. 
*The Deming Co. 


* From advertisement, this issue. 





NEW 

FULL- 
VIEW® 
ROTAMETER 


7 
4 
4 
’ 
1 


Interchangeable metering 
tubes snap in and out 
. . . in seconds! It’s that 
easy to change range or to serv- 
ice the new Brooks Series 1112 
Full-View Rotameters. 


A stainless steel leaf spring (en- 
tirely isolated from the process 
fluid) holds the tube perfectly in 
position, yet allows removal with 
just a simple up-and-out move- 
ment. No tools necessary. 


Special O-ring construction and 
tube adapter assemblies make 
this time-saving convenience pos- 
sible. Up to four different size 
metering tubes may be inter- 
changed in a single case by 
merely changing adapters. 


Like all Full-View Rotameters, 
the new Series 1112 features 
Brooks’ dowel-pin, side-plate 
case construction. Thoroughly 
proven in service, this practical 
construction gives the meter case 
rigid strength, protects the glass 
metering tube from all line strain. 


For More Information, Request 


Design Specification Sheet 
$S-111-2 


BROOKS ROTAMETER COMPANY 


1160 D STREET, 
LANSDALE, PA. 


G.A, 19097 
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HEAT EXCHANGERS 3 4, If you have 9 


Drying, 
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a ~~) SA oor Decomposing 
= problem... 
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—a Skinner Furnace 


may be the answer 


Successful applications of the Skinner Furnace include: 


Oxidizing Roast Reduction Roast 
Roasting Molybdenum Sulphide Decomposition of Oil Sludge 
Concentrates Lime Burning 
Roasting Zinc Ores Manganese Reduction 


Calcining of Basic Alum, Clays, 
Foundry Sand, Carbon, etc. Drying 


Incineration of Sewage 





Drying Uranium-Oxide Precipitate 
Chloridizing Roast Drying Copper Concentrates 
Roasting Uranium-Vanadium Ores Dehydration of Alunite 





Many other applications are possible because of the flexibility 


in construction and operation of the Skinner Furnace... 


2 to 14 hearths Up or down draft 
4'0" to 236” dia. Handles any solids.. slimy, sticky, 
22 to 4000 sq. ft. hearth area loose, coarse 


In addition, a new 5 Direct or indirect fired with coal, %" to minus 325 mesh material 
four-color bulletin . oil or gas 200° F. to 2000° F... precise control 


describes and il- a Variable rate of feed and of process temperature 
lustrates the com- § retention time 100 to 50,000 Ibs. per hour 


plete M&L line. | 
Saree meOeee a We are equipped to work with you on your problem... 


820 in your re- 
quest. -+-over 40 years experience 


Ea WRITE TO MANUFACTURING DIVISION 
| MINE AND SMELTER SUPPLY CoO. 


Denver 16 New York 17 Salt Lake City 1 El Paso Albuquerque 


} 
MANNING & LEWIS 3800 Race St. 122€.42ndSt 121W.2ndS. 1515 11thAve. 701 Haines N.W. 


E g 9 Co. LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 
Dept. A, 675 Rahway Avenue Sales Agents in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) and in 
Union, New Jersey principal cities of the U.S 
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What's News in 
Milling? 


New Super Series 
Morehouse Mills 
Produce 
Super Results for 
Chemical Processors 


Truly amazing production records 
are being reported for these new 
Morehouse Mills. Now grinding stones 
1” greater in diameter increase pro- 
duction over 50%. Engineering refine- 
ments make them more efficient and 
economical than ever. 

Here are just a few of many examples. 

Stable Fertilizer Solutions —- Fast, 
controlled, particle-size reduction ac- 
complished by liquid fertilizer con- 
cern. Suspension passed through More- 
house Mill showed improved qualities 
due to grinding of insoluble materials 
to particle size desired and more 
thorough dispersion. 

Brighter, Smoother, Paper Coatings 
Famous producer of paper coatings re- 
ports Morehouse Super Series Mill 
contributes to smooth, de-aggregated, 
non-sandy finishes. Improvement over 
other methods noteworthy in bright- 
ness, epacity and other qualities. 

Powder for Chocolate Syrup Proc- 
essing—When cocoa powder used in 
the manufacture of chocolate syrups 
calls for further reduction to finer 
particle size, call on a Morehouse 
Super Series Mill. Widely used for 
this purpose, they produce big volume, 
aid quality control. Stainless steel con- 
struction is recommended. 

Clay Slurry Milling Is Efficient——Large 
southern ceramics concetn, employing 
three Morehouse Mills now, contem- 
plates additional because of successful 
results. Now producing over 1000 tons 
of clay slurry per month with business 
going up—costs down. 

Paint Volume Greatly Increased 
Spectral volume increases reported by 
many manufacturers with new Super 
Series Morehouse Mills models 520 
VHV and 720 VHV. Faster particle- 
size reduction for finely ground prod- 
ucts. Particularly good results on 
finish-off after pre-mix in Cowles Dis- 
solvers. 

Let us prove the advantages of More- 
house Mills in your plant—at our risk! 


Write us today about your problem. 


MOREHOUSE-COWLES, INC. 


1150 San Fernando Rd. 
Los Angeles 65, Calif. 


Represen‘atives in 
Principe l Cities 
Convenient Lease and 
Time-Payment Plans 
Please send me information on use of Morehouse 
Mills in processing (product) 
Name Title 
Firm 
Address 
City 








LITERATURE .. . 


ps Complete information on 
how Model 3171 can help you move 
uncooperative solids is ccntained 
in Bulletin 726.2 which is avail- 


*Goulds Pumps, Inc. 


Model 3655 is available in 
23 sizes with capacities to 2000 
gpm, heads up to 409 ft. Pump & 
motor are a single, compact unit. 


— 710.1. 
289 *Goulds Pumps, Inc. 


Pumps New bulletin on Q and SQ 
pumps explains how either of these 
units can uelp to reduce liquid- 
handling costs in your plant. Avail- 
able on request. 
72 *The LaBour Co., Inc. 


Manual contains 40 pages 
indexed information, charts, 
graphs to help find the answers 
in pump selection, installation and 


ow. 
Marlow Pumps 


ps one abrasive pumps are 
specially esigned with ceramic 
bearings & mechanical seals to 
pump painis, inks & other abrasive 
liquids. Bul. SP-507-C. 

BR322 *Viking Pump Co. 


Pumps & Compressors Units are 
available tor all types of gases 
including highly toxic, corrosive & 
radicactive gas at pressures to 
30,000 p.s.i. Bul. 4971-C. 

245 *American Instrument Co., Inc. 


Pumps, Centrifugal Buletin de- 
scribes and illustrates muiti-stage, 
opposed-impeller, centrifugal — 
to handle hydrocarbons, chemica 
acids and similar liquids. 
322B Pacific Pumps, Inc. 


Pumps, Dia aphroe™ Stroke can be 
adjusted while pump is operating. 
Sizes 1” to 10” simplex and duplex, 
capacity to 1000 gpm. Bulletin 
P8-B12 offered. 
280g tipo a, Co. 


Pumps, Diffusion a aoe catalog 
contains basic ‘sine ptive infor- 
mation on diffusion and booster 
pumps, shows speed curves and in- 
cludes tabular specifications. 
322C NRC Equipment Corp. 


Services & Miscellaneous 


Casters & Wheels with a wide 
choice of treads suited to all ty 
of floors. Rustproofed by zinc 
plating. The full story can be found 
in Manual. 
*Darnell Corp. 


Corresion Computer 4 inch by 8 

inch card that works similarly to 

a slide rule and tells in seconds 

how each of eight types of metals 
reacts to 141 chemical agents. 

M. Harper Co. 


Corrosion Charts Corrosive effects 
of almost 400 different materials 
on 16 type pes of metals are contained 
in bulletin prepared with mu'ti- 
gompany cooperation. 

Nooter Corp. 


Tank Choening Unit Model 531 
automatically sprays hot cleaning 
solution under pressure. Nozzles 
rotate vertically & horizontally. 
Rinses after cleaning. Details. 

298 *Oakite Products, Inc. 


* From advertisement, this issue. 





wast 3 bathipaae LONGER, PUMPING ABRASIVE UQUIDS 


ight are shown: R. W. Delaney, 
General Foreman of Maintenance of the | 
plant; C. N. 
Greene, Tuller Corporation, Columbus, Ohio 
and Ww. 0. Hale, Paint Lab. Foreman of 
ti cting one of two rows 

of Viking paint pumps. 








WESTINGHOUSE Electric Corporation’s major appliance plant at Mansfield, Ohio 
has materially reduced the problem of pumping abrasive type coating materials, 
according to Mr. C. Reining, Manager, Works Engineering. VIKING’S new abrasive 
liquid PUMPS are the answer, working 24 hours a day, 7 days a week. These new 
pumps are lasting three times longer than any previous equipment and still going 
strong. Pressures range from 45 to 95 PSI. Of the 28 VIKING PUMPS handling paints, 


+ uM 


field plant, 12 are the latest 





primers and finish coatings in the \ 


type VIKINGS. 


sure... 


in Chemical Engineering Catalog. 





type of VIKING abrasive liquid construction. The other 16 will be replaced with new 


Have an abrasive liquid pumping problem at your plant? Profit by this Westing- 
house experience! install new VIKING PUMPS, with ceramic bearings and mechani- 
cal seals, especially designed to handle abrasive® liquids and provide long pump life. 
When writing please give this information: 1. Liquid pumped, 2. Viscosity of liquid 
(SSU), 3. Percentage and type of solids present in liquid, 4. Temperature of liquid, 
5. Specific gravity. 6. Capacity of pump, 7. Sucti-> lift or head, 8. Discharge ores- 
and ask for bulletin series SP-507C. VIKING PUMP COMPANY, Cedar Falls, 
lowa, U.S.A. In Canada, it’s “ROTO-KING” PUMPS. (*Consult factory for recom- 
mendations on oumping abrasive liquids other than paints and inks.) See our unit 
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“LONG-STROKE’ 


AIR VIBRATORS 


Move Materials 


on 
BINS « HOPPERS + CHUTES 


Navco “Long-Stroke” Air Vibrators dis- 
lodge arched material with a timed piston 
impact ... do not “‘pack”’ materials with 

high frequency vibration. Exclusive 
patented “‘one-piece’’ design eliminates 
body assembly bolts, cuts vibrator 
maintenance up to 80%. Easy to 
install, units will operate in hazard- 
ous atmospheres, inclement weather 
or magnetic dusts. 
For application catalog, 
write Dept. CH-11 


HA NATIONAL AIR VIBRATOR CO. 


Naveo vibrators on exterior bins keep wet and frozen material moving > . 
at this Wisconsin plant. Solenoid valve gives automatic operation and 435 Literary Road © Cleveland 13, Ohio 


control of bulk moterial. 





prevent product mist carryover 
in evaporator 
service 


PURIFIERS 


7 TIONAL BAS 


THE V. D. ANDERSON CO. 1977 west 9 
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You 
make 
test 

after test 
after test 
with 
complete 
accuracy 


because 
TAYLOR 
COMPARATORS 


have 
guaranteed 
non-fading 
color 


standards 
nw 


FAST, EASY TESTS 
FOR pH, 
CHLORINE, PHOSPHATE 


WRITE FOR FREE HANDBOOK 

101 pages of technical data and 

useful information. Gives theory 

and application of pH control. De- 
3 \ scribes full Taylor line. 


W. A. TAYLOR “2° 


4 STEVENSON LANE @ BALTIMORE 4, MD 





) / /; il 4g 
y 


UT) 


eres Saat 
FP xsSulll 
SY” < 


Mastergauge alone brings you ‘“‘Conoweld” leak- 
proof, one-piece tubing and socket; sturdier 
Marshalloy case; precision mastergauge move- 
ment; stainless tube and socket when required. 


Mastergauge is standard bearer for the broad 
line of Marsh Gauges for every service. 


MARSH INSTRUMENT COMPANY, Dept. 24, Skokie, lil. 
Division of Colorado Oil and Ges Corporation 
Marsh lnstroment & Valve Co. (Canada) Ltd., 8407 103rd St., Edmenten, Alberta 
Houston Branch Plant, 1121 Rothwell St., Sect. 15, Housten, Texas 





ENTOLETER 
IMPACT miLLs 


Ideal for processing heat-sensitive materials — because temperature increase in 
product is held to absolute minimum. 
HIGH INTENSITY MIXING — Unique ability to 


homogenize ingredients and reduce tough ag- 
glomerates. 


DISPERSION — Thorough dispersion of trace 
ingredients provides completely uniform com- 
pounds. 


PULVERIZING — Controlled reductions, mini- 
mum fines. 


DEAGGLOMERATION — Without mutilation of 
product. 


SCRAP RECLAMATION — Reduction of dissim- 
ilar materials for separation. 





Free Laboratory Service—Send your problem and a sample for test run and complete report. 


ENTOLETER INC. 


SUBSIDIARY OF AMERICAN MANUFACTURING CO., INC 


Df 


Box 904 © New Hay 


_ HEATING HORIZONTAL 


— TANK FILTER — 





Here's another example of the verso- 
tility of Dean Panelcoil in heating chemi- 
cal processing equipment. It does the 
job more economically and efficiently 
than old style pipe coil or conventional 
jocketing. It takes less room, weighs less, 
is more attractive and gives fast, even 
heating. Dean Panelcoil can be formed 
to fit any shape or size of equipment. 
For complet gi ing and cost 
data, write for new Technical Data Sheet 
15-60 Series and Price Bulletin 259. 


DEAN PRODUCTS, INC. 


1039 Dean St., Brooklyn 38, N. Y. 
STerling 9-5400 


2 Bocked by 25 Yeors of Pane! Coil Manufacturing amd 











CORROSION RESISTANCE —Chicago’s high 
grade stainless and monel floats with special 
non-corized weld process are ideal for many 
highly corrosive applications. 

EXTREME STRENGTH You can get stand- 
ard Chicago Floats for pressures up to 1000 
psi and temperatures to 800°F. 


BUOYANCY— Weight to strength ratio is 
very low, giving high buoyancy and more pos- 
itive float action along with extreme strength. 
DEPENDABILITY—{ ong trouble-free service 
is yours with Chicago Floats. Eliminate high 
temperature failures, collapsing, high cost of 
replacement and many other float troubles. 
DELIVERY—you get Chicago Floats when you 
need them. One week delivery on most orders. 
COMPLETE LINE— Wide range of sizes, 
V'| shapes, spud connections, in copper, brass, 
monel, stainless, aluminum, steel and nickel. 


BHA AAA & 


Send for complete bulletin 
on styles, sizes, shapes, 
spud connections and 
recommendations. 


o~ 


CHICAGO FLOAT WORKS 


2344 South Western Ave. + Chicago 8, Illinois 
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PROFESSIONAL 
SERVICES 








Employment Opportunities 


CE’s nation-wide coverage brings you tips and 
information on current opportunities in job functions 
throughout the chemical process industries. 





CHEMICAL 
ENGINEERING GRADUATE 


with 10-12 years of experience in the 
synthetic and chemical fiber field, ranging 





from basic raw materials through fiber 





E. J. CORELL 


ENGINEER 


Chlorine—Soda Ash—Perchiorethylene 

Pigments and Related Products 
Design—Reports—Operation 

42 Rose Bivd. 

Akron, Ohio 


Tele: Akron, 0. TE 64271 


forming and manufacturing. Experience 
should include knowledge of the various 
processes and equipment associated with 


the above operations. 


P-5518, 
Class. Adv. Div., 


Chemical Engineering 
P.O. Box 12, N.Y. 36, N.Y. 








THOS. HENDRICKSON, D. Sc. 


Ore Testing Consultant 
Process Development-—Project Supervisor 
Plant Efficiency and improvement Studies 
815 19th Street Phone: 
Golden, Colorado CRestview 9-3695 








SENIOR 
PROCESS ENGINEERS 


Permanent employment with an expand- 
ing company. Excellent advancement 
opportunities for men with at least 10 
years experience in process design of 
petroleum and petro-chemical plants. 
Send detailed resume to: 
G. VICTOR HOPKINS 


ARTHUR G. McKEE & CO. 
2300 Chester Ave. Cleveland 1, Ohio 














PRODUCTION MANAGER 


INDUSTRIAL CHEMICALS 


Pp g with expanding 
northern New Jersey chemical com- 








pany. Must have minimum of 5 years 





THE KUUJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical @ Industrial @ Process 
1200 N. Broad St. Phila. 21, Pa. 
Offices Throughout the World 


experience and B.S. degree in Chemical 
Engineering. Experience in_ resins, 
emulsions or acrylics preferred but not 
necessary. Salary commensurate with 
experience. 


P-5516—Chemical Engineering 
Class. Adv. Div., P.O. Box 12, N.Y. 36, N.Y. 





PROJECT 
ENGINEER 


Mechanical, electrical or chemical engi- 
neer wanted for exp 

program with modern gravure publication 
printing company. We want a technical 
man, well grounded in theory and with 
the courage of his own convictions. Re- 
cent graduate will be considered, but any 
experience in graphic arts, including 
paper manufacturing, converting, or allied 
industries is preferred. Salary open. 


Contact: 





Mr. D. A. Cutler, 
Director of Research & Engineering 
TRIANGLE PUBLICATIONS, INC. 


440 No. Broad St., Philadelphia 1, Penna. 














PETER F. LOFTUS CORPORATION 
Design and Consulting Engineers 


Electrical © Mechanical « ; 
Civil « Nuclear ¢ Architectural 
First National Bank Building 
Pittsburgh 22, Pennsylvania 








OPTICAL ENGINEERS 
SALARIES TO $14,000 PER YEAR 
B.S. in Optics, Mechanical Engineering or Physics 
and with two or more years experience in optical 
engineering. To perform the optical engineering 
function on a broad line of products. Company 
client assumes all employment expense. nd 
resume in confidence. 
ESQUIRE ate 
202 S. State Street Chicago 4, Illinois 











CHAS. T. MAIN, INC. 
Engineers 


Industrial plants 
Reports Design Construction Supervision 
Boston, Massachusetts Charlotte, North Carolina 





PROCESS DEVELOPMENT CHEMIST 
$10,000-$12,000 
Multi-plant manufacturer of plastics, adhesives and 
laminates seeking men with management potential. 
This leading firm has an outstanding reputation for 
quality and policy. Company pays all expenses. 
MONARCH PERSONNEL 
28 East Jackson Blvd. Chicago 4, Illinois 


CHEMICAL ENGINEER 
OR CHEMIST 


Ph.D in CHEMICAL ENGINEERING or CHEM- 
ISTRY, preferably with petroleum refining 
experience. To supervise two laboratories, 
engage in Quality Control and act as con- 
sultant on purchasing of aromatic oil. 


Rapidly expanding corporation with excellent 
advancement opportunities. Send resume stat- 
ing education, experience and starting salary 
expected. All replies kept confidential. 


P-5435—Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Ill. 























FOSTER D. SNELL, INC. 


Chemical & Engineering Consultants 


Research, Process Developments, Pilot Plant 
Studies. Plant Design. Location Studies Con- 
struction sion.  Start- & aren. 
Equipment Design. Packaging Lay Han- 
di Studies. Cost ae i Trouble 
29 W. 15th St. WA-4- New York 11, ae a 


ADDRESS BOX NO. REPLIES TO: Bow No, 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 86: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION VACANT 


Chemical or Mechanical Engineer—Product 
development position open in well estab- 





lished Maryland equipment manufacturing 





VON BREE, INC. 
Consulting Chemical Engineers 
SPECIALISTS IN SULFURIC 
Catalyst ¢ Process ¢ Design 
I ions ¢ Evaluations 
Pollution Control 


20 Monterry Drive 
ENdicott 8-3674 


Newark, Delaware 


firm with national market. Excellent oppor- 
tunity for personable recent graduate inter- 
ested in protective atmosphere generating 
equipment, adsorption, catalysts, and com- 
bustion. Successful applicant would assist 
the Chief Engineer, eventually making some 
sales contacts. The confidential nature of 
your detailed reply will be respected. P-5560, 
Chemical Engineering. 


CLASSIFIED ... 
Equipment 
Searchlight 


(Continued on pages 326-331) 








AIR COMPRESSOR 
2500 c.f.m., STEAM. Ingersoll-Rand 
XPV-2. NEW 1956; never installed. 
$40,000. 
JESSE H. JONES & ASSOCIATES 
Saint Johns, Michigan CAnal 4-703! 











EMPLOYMENT SERVICES 


CIRCLE A ON READER SERVICE CARD 











Consult 
these SPECIALISTS 
Let them save your time by bringing 


their broad experience in their specialty 
to bear on your problems. 


Better Positions—$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
nity or different location? This national 49 
year old service connects you with best 
openings. You pay us only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
particulars. R. W. Bixby, Inc., 553 Brisbane 
Bldg., Buffalo 3, N. Y. 











At Salvage 
Complete Fueloil h Marine Plant 
Tanks—pumps—meters—loading racks 


High pressure boiler—Asphalt installation 
Foamatic System—Capacity 1 million gallons 


OWNER 
807 Zerega Ave. Ta 8-4200 New York 72, N.Y. 








CIRCLE B ON READER SERVICE CARD 
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EQUIPMENT SEARCHLIGHT 

AGITATOR—-S/S w/10 HP xpl. proof 2 spd motor, 
3” shaft x 6’ long w/propeller—1 HP Lightnin’ 
1150 RPM 

SCREENS—12” x 72” $/$ Ajax—20 x 84, 20 x 
96 Rotex—3 x 5, 3 x 10 Tyler Hummer 


FEEDERS—S/S Vibrating 42 x 24, 24 x 72 
Syntron—Hardinge B Constant Weight 


MILLS PULVERIZING—3 HP Sturtevant 00-—10 


SAVE $7900. ona St a i ed 
BAKER-PERKINS RR vtaamale 
JACKETED MIXER ak Sere, CHO SAL—4/18 sa 


All sizes now in stock : | onIQUETTING MACHINE —KemarokGrenes, 11/16 


from 5 Gal to 300 Gal. " 
FIRST COME—FIRST SERVED net te ee 


OTHER OUTSTANDING OFFERINGS cara 5 GOT RAEN SERVE CAE 


J. H. Day 150 Gal. Jktd. Mogul Dbl. Arm Mixer Sigma Blades; Vacuum Cover; 75 HP 
S/S Jktd. Dbl. Arm Vacuum Mixer 150 gal. cored blades; 40 HP COMPRESSORS 
Bailey 60’x180” Ribbon Mixer with 50 HP Motor No better values at any price 
Blaw Knox Dbl. Cone Blender; 9’6 Diamet 6'/4-3%4-1%4x7 CP. TCB3 
Patterson-Kelley 150 cu. ft. Twin Shell S/S Blender 1 tee Ot Lice the -ES3 
6 Stokes 150 Ton Self Contained Moulding Presses with Pumping Systems and Controls 7, ing. ES, CP & Joy 
2 Ball & Jewell No. 2 Rotary Cutters; 50 HP. Ale 7 sant 4 

: vag: : C - * x13 1R-ES3 
2 Sturtevant Stainless 30” Micronizers, accessories 1-5xt CB-2 
Buflovak S/S Dbl. Effect Evaporator No. 812-60 D Oxo J Trikes T. Worth HB 
Buflovak S/S Sanitary Thermo Recompression Evaporator HB 
500 Gal. Stainless Reactors; 5’x5’ Bolted Heads, Rake Type Agitators; Dorrco made 
Durimet Centrifugal Pumps; 6x4; 40 H.P. Motors 
Link Belt Roto Louvre Dryer; Model 502-20, comp. 2 IR-X RE 
Komarek Greaves Briquetting Presses 00 H Full 
Birmingham-Farrell UNUSED 2 Roll Mills, 14’x30” occ i ae 
Stainless Drum Flaker 8” x 112” with Scraper AME - 
2 Stage Flash Drying System; Type 316 Stainless Chom. Read, North Sorgen, 0.5. Willen 5-1997 

DRYERS AND EVAPORATORS CIRCLE F ON READER SERVICE CARD 


Stainless Lined Rotary Dryer; 50” x 20’; Stokes Rot. Jktd. 34” x 10’ 

Double Drum Dryers by Buffalo & other makers 28” x 60” to 40” x 120” REBUILT EQUIPMENT 
Zaremba Double Effect INCONEL Evaporator with Calandria; 430 sq. ft. 2” x 1%” bog 8.S. Moyno raed ssQ 
Stainless Lined Rotary Counter Current Atoms, Dryer 50” x 20’ 110 sq.ft. all-S. leat Exchanger 

Pittsburgh Lectro Dryers; Models BAC Size 25; BWC Size 3500 8 ad ons eee ons gee ee, 
Bowen Stainless Lab. Spray Dryers; 30” x 32” al. S.S. jacketed 1007 Autoclave 

Multi Pass Jacketed 12’ Screw Conveyor; 4 Sections 10’ S/S Troughs - briny - Sige el ‘guncad 


FILTERS AND FILTER PRESSES 7—disc , 8.8. Asbeotoe-pad Filter 
. . “ : *D ae! ; « e new, 
Sen Ser er rom 2” Ca em, ln ett, Henne bis dh ea ti 
, . ry Fane ype ocuum Pilters; x an “ : 2” S.S. Gear- -pump, 1380 G GPH, 750 W.P. 
Feinc String Type Rotary Vacuum Filters 3’ x 1’, 6’ x 6’ & 8’ x 10; Stainless contacts Packaging Equipment, all kinds 
Bird Young Rotary Vacuum Filter, 4’ x 4’. Sweetland Pressure Filters No. 2 to 12 , 
Enzinger Vertical Stainless Pressure Filter; 18’ x 26”; ASME; 24 sq. ft. M. J C2, y) . 
Stainless Nutsche Type = 6’ Dia. x 2’. Bowser Filter w/Pump; 2000 GHP; 69 sq. ft. Home y GCHiMNE'Y G., SHIL. 
ILLS——-GRINDERS—PULVERIZERS 


Abbe Jacketed Steel! Ball eon 42” x 36" with charge of balls 

International Porcelain Lined, Ball Mill 8’ x 8’; 50 HP Motor vo ——FIRCLE E ON READER SERVICE CARD 
Patterson Jacketed Ball Mill, 54” x 42”; good for Vacuum CIRCLE E ON 

Mikro Pulverizers; up to No. 4's. Mikro SS Atomizers Model 5 & 6 SPECIAL VALUES 

Fitzpatrick Comminuting Mills, S.S.; Models C, D, K MIXERS: (Special) 15 cu. ft. S/S double spiral 
Williams Hammer Mills to 16” x 48”. Raymond Imp Millis; many models ribbon mixer; peter Perkins 17 DAM Unidor; 

Williams Ring Roll Lab Mills, 3 Roll. 10” x 3”; complete faye n 60 Gali ‘snd 1 & P 20 gal sigma blade; 


American Ring Roll Crusher with 30” x 33” Throat 50 HP Motor pet. ‘oie 18 x ne. Nos. 18881 and 
REACTORS AND PRESSURE VESSELS ae Deane: aes Sat Te Neer 
wi vi . 


Nickel Clad Reactor; 7’ x 11'6”; Manhole; Jacketed and Agitated MILLS: Prater Blue Streak; J. B. Sedberry 4 
Lancaster Stainless Lined Rotary Reactor; 50’ x 17’4; Jktd.; 300 PSI jet Mikro 2 TH; Gruendier No. 1 Super- 
Mojonnier $.S. Vacuum Pans; 3’ x 10’; 6’ x 12’ master. 

3 Stainless Steel Vertical Pressure Vessels 42” x 10’; Dished Heads eed vie wie 10 
2 MONEL REACTORS; 2800 Gal. 6’8” x 13’; 175# ASME Jktd. & Internal motor. 


Struthers Wells Stainless Drum Dryers; 5’ x 10’ and 5’ x 4’ Complete 
i AARON EQUIPMENT CO 


Sparkler S.S. Lithcote Lined Filter; 500 sq. ft. 
9370 Byran Street 


SEND FOR LATEST 1960 ISSUE OF “FIRST FACTS” Po nde ede ral 
3 } Gladstone 1-1500 


FIRST MACHINERY CORP. CincLE-G ON READER SERVICE CARD 
209-289 TENTH STREET, BROOKLYN 15, N. Y. STAINLESS STEEL TANKS 


304, Ve" pipe thread each end. NEW, 
PARKING ON THE PREMISES $300 volue $99.50. Size 8¥4" x 18°, 


PHONE: STerling 8-4672 16 gauge, $14.50. Case of 8, $14.25. 


F.0.B. Baton Rouge, Lovisiana,. 


Illinois Mtg. & Supply Co. 
1829 S. State, Chicago 16, Illinois 


CIRCLE H ON READER SERVICE CARD 
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g r CHEMICAL 

7 PLANT SALE 
Jersey City, N. J. 

STAINLESS COLUMNS & STILLS 


40-112" Inconel plates, 750 PSI 
750 gal. 316 Stainless Steel Still 
300 gal. 316 Stainless Steel Still 


STAINLESS VESSELS & TANKS 

150 gal. Type 316 Stainless—1i50 PSI 

500 gal. Type 347 Stainless—125 PSI 

100 gal. Type 347 Stainless— 94 PSI 
3000 gal. Type 347 Stainless— 78 PSI 
1000 gal. Stainless Clad Tank S.S. Coil 


Steel 2250-2500-8000 gal. 


STAINLESS HEAT EXCHANGERS 
68 Sq. ft. 22-44’’x16’ Stainless Tubes 
136 Sq. ft. All Stainless 44-34'’x16’ Tubes 
225 Sq. ft. All Stainless 76-34'’x16’ Tubes 
350 Sq. ft. 114-%4’x16’ Stainless Tubes 
800 Sq. ft. All Stainless 264-34"x16’ Tubes 
2320 Sq. ft. 564-1"x16’ Stainless Tubes 
Brown Fintube 8 Section Size 182020 


PUMPS 
Inconel Centrifugal 112"x1l" & 3’x1)2" 
Stainless Centrifugal 142"x1” 
Union 214"x4" Triplex Stainless 15 HP 


MISCELLANEOUS 
Foster Wheeler Dowtherm Boiler 
2.2MM/BTU/HR. 150 PSI, 650°F. 
Worthington Deionizer Sys. 660 GPH 
Kemp Inert Gas Producer, 1000 SCFH 
Stainless Valves, Pipe & Tubing 


A. O. Smith 3’x78’ Inconel lined Column, 


Type 316 Stainless Tanks 750 & 325 gal. 


HEAT & POWERS? 


60 E. 42nd St., N. Y. 17 MU 7-5280 
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» 2 colloid Mills 40 HP EX. PR. 

Dowtherm 225 KW 

» Stokes R Tablet 

) 50 gal. $.S. Autoclave 2000 Ibs. pressure 
3% gol. $.S. Autoclave 2000 Ibs. pressure 
) Vulcanizer 60” x 9 125 Ibs. 

{ Sweetland #2 all stainless 

) Stainless steel Ball Mill 

Proctor & Schwartz finned drum driers 
MACHINECRAFT CORPORATION 


800 Wilson Ave. (East of Doremus) 
Newark 5, N. er Mi 2-7634 
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54—VACUUM PUMPS 


In Stock 


Stokes Model 212 C each complete with 5 
HP Motors. Capacity 115 CFM. Excellent Con- 
dition. Special price on quantity purchases. 


Peat 
READER SERVICE CAR 


CIRCLE L ON READER SERVICE CARD 


CHEMICAL ENGINEERING—November 14, 1960 





BRILL FOR VALUES 


CENTRIFUGES 


2——Sharples C-20 and C-27 Super-D-Hydrator, 316 S.S. 
1—Bird 18” x 28”, Solid — Continuous, 304 S.S. 
1—Bird 32” x 50”, Solid inuous, 316 §.S. 
1—Bird 36” x 50”, Solid Bow, Continuous, 347 S.S. 
3——Sharples PY1 4, PN14 Super-D-Canters 316 S.S. 
1—Tolhurst 26” susp. Rubber Imperforate Basket. 
2—Fletcher 48” Su: ded 316 $.S. Perforated Basket. 
2——Sharples #16, 304 S.S., 3 HP motor. 


REACTORS — EVAPS — CONDS — TANKS 


1—-150 gal. 304 S.S. jacketed agitated Reactor. 

3—-Pfaudler 200 gal. glass lined jacketed Kettles. 

1—650 gal. 304 S.S. Reactor with 100 sq. ft. Bayonet Heater. 
i—Pfaudier 12” wiped film Evaporator. 

1—700 sq. ft. Bufiovak 304 S. S. forced circulation Evaporator. 
1—550 sq. ft. Buflovak monel single effect Evaporator. 
1—7500 gal. 316 S.S. Vert. Storage Tank, 7’ x 25’, SO psi. 
1—5S00 gal. $.S. Mixing Tank with nickel coils. 

6—-7500, 6000 and 2000 gal. Rubber Lined Tanks. 

4—1000 gal. 304 SS Tanks, 5'6” x 6’. 

1—-1500 gal. Stainless Pressure Tank, 5’ x 10’, 90#. 

1—2,000 gal. horiz. 304 S.S. tank 5’ x 12’. 

i1—-2500 gal. vertical 304 S.S. Tank, 8’ x 7’. 

1—-12,000 gal. horiz. steel Pressure Tank, 76” x 36’, 200 psi. 
6—-Stainless Heat Exchangers; 1220, 786, 536, 370, 315, 250 sq. ft. 
1—-24” dia. x 35’, 304 S.S. Babble Cap Column 

1—Pfaudier 100 gal. giass lined jacketed agitated Reactor. 


FILTERS 


i—2ZS Sweetiand Filter 304 $.S. 120 sq. ft. 

1—Oliver 6’ dia. Horizontal Filter, 316 S.S. 

1—-Oliver 5’ x 6’ Steel Rotary Vacuum Precoat Filter. 

1—U.S. 200 sq. ft. 304 $.S. Auto-Jet Filter. 

i—Hercules 400 sq. ft. 304 S.S. Pressure Filter. 

1—-Oliver 5'3” x 8’ Steel Rotary Vacuum, vaportite housing. 
1—Ejimco 18” x 12” 316 S.S. Rotary Vacuum Filter with pumps and piping. 
1—Oliver 3’ x 2’ 347 S.S. Rotary Vacuum Filter. 

i1—Feinc 5’ x 6’ Stainless Steel Rotary Vacuum Filter. 
2—#10 Sweetland Filters, 27 leaves, 4” centers, 250 sq. ft. 
4—36”" x 36” alum. P & F, 65 chambers, 112” cake, hyd. clos. 


DRYERS 


1—Buflovak Vacuum Shelf with 20—-60” x 80” shelves. 

1—-Devine Vacuum Shelf with 10—-40” x 48” shelves. 

2——Buflovak 42” x 120”, atmospheric double drum Dryers, complete. 
1—Bufiovak 32” x 90” Atmos. Twin Drum Dryer. 

2——Devine 4’ x 9’, single drum, atmospheric. 

1—Bufiovak 3’ x 10’ Rotary Vacuum Dryer. 

1—-Baker Perkins 5’6” x 6’ Rotary Vacuum Dryer. 

2—Bufiovak S’ x 30’, 3’ x 7'6” Rotary Ley ae yo ge J ase b Ae. 
38—-Louisville Rotary Steam Tube 5’ x 25’, 6’ 6’ x 
2—Louisville 8’ x 50’ Stainless Stee! lined Rotary Dryers. 

9——Rotary Dryers 34” x 30’, 4’ x 40’, 6’ x 50’, 6’ x 60’, 7’ x 80’, 8’ x 87’. 
1—-Traylor 30” x 18’ ee. — ® a Bag aver. 

2—Link Belt, 7°5” x 25’, 6’4” , 5.8. Louvre Dryers. 

2—-Atmos. Tray Dryers, 16 ae ely 40” x 24”. 

1—-P&S 10’ wide Apron Conveyor Dryer “48° long. 

2—-10’ and 4’ dia. 304 S.S. Spray Dryers. 


MIXERS 


1—F arrel-Birmingham Wig = 2 Withee - —- Mixer. 
2——Day imperial 150 gal. jk double arm. 

1—Baker Perkins 100 gal., jacketed, double arm, 30 HP. 
i1—Baker Perkins #16TRM, 150 gal. jktd., Vac. 60 HP. 
1——Baker Perkins 50 gal. jacketed, double arm. 
1—Baker Perkins 10 gal. jacketed 304 $.S. double arm. 
5—Day “Cincinnatus” double arm, 250 and 100 gal. 
2—-Steel jacketed Powder Mixers, 225 and 350 cu. ft. 
1—Patterson 6’ dia. Conical Blender 15 HP. 

1—3’ dia. Simpson Intensive Mixer. 

1—Stokes 21K, 304 S.S. Granulating Mixer 82 gals. 


MISCELLANEOUS 


1—Farrel Birmingham 8” x 16”, 2 Roll Chrome Plated Mill. 
i—Mikro Pulverizers 4TH, 1 SH, 1 SI and Bantam. 

3—Abbe 2%’ x 3’ porcelain lined Pebble Mill XP motor. 
1—-Raymon 10” vert. Mill, 10 HP. 

1—-No. 1 Ball & Jewell Rotary Cutter. 

1—#18 Cumberland Rotary Cutter 

3—-Swenson Walker Continuous Crystallizers, 24” x 30’ sections. 
1—i#24 Rotex Sifter, 20” x 64”, Quadruple deck. 

1—281 Day Roball Sifter 40” x 120” single deck. 

3—Nash H6 Vacuum Pumps. 
25——Chlorimet, Durimet and Duriron Centrifugal Pumps 114” to 6”. 
5—Day Roball Sifters, 40” x 120”, 40” x 84”, Double Deck. 


Partial List of Values Send for Complete Circular 


TEXAS OFFICE: 4101 San Jaci . it 


BRIT EQUIPMENT COMPANY 


JAckson 6-1351 





4, Texas—Tel.: 


35-61 JABEZ ST., NEWARK 5,N.J. Tel.: MArket 3-7420 
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EQUIPMENT SEARCHLIGHT . 


FOR “IMPOSSIBLE” BUDGETS 


Allis-Chalmers 6’ x 50’ Rotary S$ S$ Lined 
Dryer, V2" shell 


6’ x 20’ Rotary brick lined Kiln. 
Shell. Complete 

Symons 2’ Standard Cone Crusher, 30 HP 
Motor. Extra new parts 


Patterson-Kelly 1 cu ft Twin Shell Blender, 
bronze, Y2 HP Mtr 


Welded 


St Regis 3 Spout Valve Packer. Model 


107 FC. 25 HP Motor 


Bird 40” x 60” S S Horiz. Cont, Centri- 
fuge. 50 HP Motor 


AT& M 42” SS perf. basket Centrifuge, 
plow & bot dump 25 HP 


1 Dorr-Oliver 3 Tray Thickener 60” dia. x 
35” high. Complete 





LIQUIDATION 
ALCOHOL PLANT 
OMAHA, NEBRASKA 


MAJOR ITEMS 
5—Buflovak 42” x 120” dbl. 
dryers, ASME 160# 
2—Bonnet 7’ x 60’ rotary dryers, 
1—Bonnet 6’ x 52’ rotary dryer, 


drum 


9—Davenport #1A #2A dewatering 
presses 
2—French Oil screw extrac. presses, 
2—Sweetland #12 pressure filters, 
3—Lawrence 4” x 3” stainless 
centrif. pumps, 275 GPM @ 40’ 
head 
6—Shriver 48” Cast lron P. & F. 
filter presses, (50) chambers, hy- 
draulic closure, closed deliv. 
2—19,900 sq. ft. quadruple effect 
calandria type evaporators, cop- 
per tubes, cast iron bodies, with 
preheater & finishing pan 
6—Ansonia 691 sq. ft. dbl. 
coolers, copper tubes 
3—American 654 sq. ft. spiral steel 
heat exchangers 
1—1500 sq. ft. horiz. exchanger, 
(480) —34" OD copper tubes, 
copper T. S. & shell, steel heads 
18—Tubular heat exchangers, cop- 
per tubes: 1500, 1350, 1130, 637, 
380, 290, 184, 176, 156 sq. ft. 
1—ACME 96” dia. x 44’ high cop- 
per beer still column, (20) per- 
forated & (4) bubble cap trays 
5—Leader Iron 96” dia. steel recti- 
fying columns, 44’ & 51’ high, 
bubble cap trays 
2—9500 gal. horiz. cookers, 9’ dia. 
x 20’ long, V2" shell & dished 
heads, agits. 
4—Wallace & Tiernan avto. bulk 
handling scales 
10—Forster hammermills, #8 & #6, 
100 & 75 HP. 
1—Stedman 36” dia. 3-row cage 
mili disintegrator 
1—Prater “Blue-Streak” pulverizer, 
1—Fuller 12 x 20 pos. press. blower 
2—Allis-Chalmers Inter-plane grind- 
ers, 100 HP 
1—"Jay Bee’ #4 hammermill, 
9—Davenport 5’ x 25’ inclined 
“slop’’ screens 
2—Warren 12” x 12” cent. pumps 
250—Steel centrifugal pumps, 1” to 
12”, 1 HP to 150 HP 
2—Aldrich vert. triplex plunger pis- 
ton-type pumps, steam drive 
100—Steel & stainless steel screw 
conveyors, up to 161’ long 
5000 HP—TEFC motors, 3/60/220- 
440/, to 150 HP 
20—Steam turbines, to 159 HP 
200—Steel tanks & bins, all sizes 
12—300 amp. portable welders, elec. 


For immediate quote, wire or phone collect—GA 1-1380 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers Wells, st. st. 
Centrifugal: AT&M 60” st. st. perf. 
Dewaterers: Davenport a hd. 3 hp. 
Disintegrator: Rietz RD1& hp. 
Dryers: Devine 2 x 4’ vac. Pantin st. steel. 
Dryers: Bowen lab. spray, st. steel. 
Dryer: American atmospheric, 24 x 48’. 
Column: 24” x 22’, 316 stain. steel. 
Evaporator: Buflovak st. st., 94 sq. ft. 
Filter: Sweetland #5 st. st. lined. 
Filter: Oliver precoat 12 x 2” st. steel. 
Filter: Eimco st. st. drum 16” x 12”. 
Filter Press: Shriver 24” St. steel. 
Pneumatic Scale High Speed Automatic Car- Homogenizers: 25, 50, rts tae ined ce 

toning Line with Feeder, Bottom Sealer, Kettles: st. steel with and without ag. 

Top Sealer, Wax Liner, interconnecting con- Dopp 150 gal. dbl. act. agitator. 

veyors. Mill: Fitz model D-6 st. steel, 742 hp. 
Standard Knapp, A-B-C, Ferguson and Ceco Mill: Lehmann i6 x 40” 3-roll high speed. 

Case Sealers. . Centrifugal: Tolhurst 48” st. steel. 
WRAPPERS: Package Machinery, Hayssen, -—x Dbl. and sgl. arms sigma blade. 

Hudson Sharp, Battle Creek, Scandia, Wrap- Powder, various sizes. 

King, all sizes and models. mA ve Pa Rotary, gear, centrif., vacuum. 
Coating Pans—all sizes, including 24”, 36”, Percolator: Piaudler 300 gal. st. steel. 

38” and 42”. Dryer: Procter & Schwartz 6-tray st. steel. 
a i idiameter dias wane soot me. Tablet Press: Stokes DD2, 23 station. 
tokes ith Models 84, “e 

and HG88 Auger Powder Fillers. Vacuum Pans. 42” and 72” stain. steel. 
Raymond “O” Pulverizer. 
Mikro Pulverizers, Bantam, 1SH, 2TH, 3TH 

and 4TH. 
Fitzpatrick Stainless Steel Comminvters. 








MODERN 
REBUILT 
MACHINERY 


Baker Perkins, Day, W. 
Mixers, 5 to 150 gal. caps., 
Unjacketed. 

J. H. Day and Baily Dry Powder Mixers, 25 
Ib. to 2000 Ib. capacities. 

Stokes 90-D Automatic Stainless Steel Tube 
Filler and Closer. 


pipe 
& P. Heavy Duty 
Jacketed and 











EQUIPMENT SUPPLY co. 
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Complete Details and Quotations 
Available on Request 


UNION STANDARD EQUIPMENT CO. h 


318-322 Lafeyette St. 167 No. May St. 
New York 12, N. Y. Chicago 7, Illinois ot eee eT Eee Y. 
CAnal 6-5333 SEely 3-7845 SOuth 8-4451—4452—8782 


— —_ MAE AINE ERE ELLER NO: EES TA TETAS 
CIRCLE O ON READER SERVICE CARD CIRCLE R ON READER SERVICE CARD 


LIQUIDATING CHEMICAL PLANT 
IN MASSACHUSETTS 


Partial List Includes 
Three 300 H P, 150 PSI Cleaverbrooks package Boilers 
Filter Presses 
Five Chrome-plated double drum driers 


One Rogers hydraulic knife grinding machine 100” travel with 10 
HP and 3 HP Motor 


Tanks 


ECH SPECIAL 


Abbe Eng. Jacketed 5° x 6° Ball Mill 
steel. Price $2750.00. 

















for immediate quote, write, wire or phone—Li 2 8431 


rmano neaury Tmust || BERRY ata 


& gasoline 
1413-21 N. Sixth St. 
CIRCLE P ON READER SERVICE CARD CIRCLE S ON READER SERVICE CARD 


SEND FOR CIRCULAR +960-A 
Philadelphia 22, Pa. 
November 14, 1960—Cuemicat ENGINEERING 
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AMERICA’S 
LARGEST STOCK 


EVAP. — COLUMNS — STILLS 


2—16,200 sq. ft. quadruple effect evap., calandria type, 
copper tubes, 4050 sq. ft. each effect, w/finishing pan, etc. 
1—2085 sq. ft. Mojonnier triple effect stainless steel evapo- 
rator, w/preheaters, finishing pan, etc. 
1—1025 sq. ft. Buflovak dbl. effect, stainless, #8-50-D 
1—840 sq. ft. Buflovak dbl. effect, stainless, #7.5-42-D 
1—710 sq. ft. Buflovak dbl. effect, stainless, #7-35-D 
1—630 sq. ft. Struthers-Wells single effect, T316 SS, calandria 
1—588 sq. ft. Buflovak dbl. effect, stainless, #6.5-29-D 
1—553 sq. ft. Buflovak single effect, monel 
12—185 sq. ft. T304 SS U-tube evap.-coolers 
1—118 sq. ft. Stokes T316 SS U-tube steel 
4—Vacuum pans, Rogers, Harris, etc. with int. coils 
1—Still kettle, 5’ dia. x 8’ long, 1200 gal., int. coils 
1—190” dia. x 13’ high T316 SS scrubber column 
1—96” dia. x 44’ high copper beer still column 
1—72” dia. x 46’ high copper bubble cap column—VACUUM 
1—60” dia. x 13’ high T316 SS scrubber column 


RECENT STOCK PURCHASES 


2—100 gal. T304 SS jkt. reactors—UNUSED 
1—1800 gal. T316 SS jkt. & agit. reactor 
1—American 42” x 120” dbl. drum dryer 
1—Symons 2’ standard cone crusher, 30 HP 
3—Komarek-Greaves briquetting presses,160,000 psi 
2—8' dia. x 56’ long rotary kilns, 2 welded 
1—Louisville 6’ x 60’ rot. steam-tube dryer 
1—Davenport #3A dewatering press 
1—4300 gal. T304 SS tank, 6’ x 20’, ASME 50# 
3—300 HP Cleaver-Brooks PACKAGE Boilers, 150+ 
4—Buflovak 32” x 100” double drum dryers, chrome 
plated. 
1—Stokes model #R single punch tablet press 
2—33TH Mikro Pulverizers, stirrup hammers 
1—Raymond 50”, 5-roller hi-side mill 
1—J. H. Day #8, 150 gal. sigma blade Cinc. mixer 
2—J. H. Day #5, 75 gal. sigma blade Cinc. mixers 
1—Buflovak 110 sq. ft. Vacuum shelf dryer 
1—Buflovak 98 sq. ft. Vacuum shelf dryer 
1—Patterson 6’ x 10’ pebble mill, porcelain lined, 
1—Baker-Perkins +:15-UUMM, 100 gal. dispersion 
blade jacketed mixer, cored blades, 100 HP 
XP drive, compression cover. 
2—Hardinge 7’ x 36” conical pebble mills 
1—Bird 32” x 50” T316 SS horiz. cent. 
1—A.T.&M. 12” dia. susp. cent., T304 SS, perf. 
1—Tolhurst 48” dia. sus. cent., T304 SS, perf. 
22—Sharples #AS-16V super centrifugals, sludge 
disch. frame, Inconel, 3 HP. 
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CLOSING OUT! 


CHEMICAL PLANT—ORANGE, TEXAS 
TYPE 316 STAINLESS STEEL EQUIP. 


1—Struthers-Wells T316 SS 3500 gal. jkt. reactor, agit. 
1—Struthers-Wells T316 SS 630 sq. ft. calandria type 
single-effect evap., 2 OD 1316 SS tubes 
2—Sharples #:C-20 Super-D-Hydrators, T316 SS 
1—Sharples #16-P Super-cent., T304 SS 
1—Vulean 110” dia. T316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
1—Vulcan 96” dia. T316 SS bubble-cap column, 37’ 
high, 30 trays 
1—Vulean 72” dia. copper bubble-cap column, 46’-10” 
high, 40 trays—VACUUM 
1—Vulcan 60” dia. 1316 SS bubble-cap scrubber 
column, 13’ high, 10 trays 
3—Worthington 160 ton steam-jet vacuum refrigera- 
tion units, with baro. cond., etc. 
2—Read 1800 cu. ft. T304 SS weigh hoppers, on scales, 
with shaker-conveyors, etc. 
2—Bucket elevators, T304 SS, 5” x 3%4” 1304 SS 
buckets on T304 SS chain: 60’, 41’ high ¢/c 
2—18,000 gal. Aluminum tanks; 12’ dia. x 31’ OAH 
2—American 7316 SS blowers, 5600 cfm, 50 HP 
2--Buffalo T316 SS blowers, 2330 cfm, 60 HP 
1--1200 gal. horiz. steel still kettle, 5’ x 8’, ¥e” shell 
& dished heads, 320 sq. ft. int. coil 
1—1960 sq. ft. T316 SS heat exchanger, 1” OD tubes 
2—1450 sq. ft. T316 SS heat exchangers, 1” OD tubes 
6—1400 sq. ft. T316 SS heat exchangers, 2” OD tubes 
5—800 sq. ft. T316 SS heat exchangers, ¥%” OD tubes 
1—800 sq. ft. T316 SS heat exchanger, 1“ OD tubes 
1—730 sq. ft. T316 SS heat exchanger, 1” OD tubes 
19—T316 SS tubular heat exchangers: 510, 427, 410, 
400, 390, 290, 277, 264, 250, 125, 54, 52, 50, 
47 sq. ft. 
1—Otis 5000 cap. elec. frt. elevator, 40’ lift 
4—Ing.-Rand #5HC, 6” x 5” T316 SS cent. pumps 
3—LaBour self-priming T316 SS pumps; #15, 10 


TYPE 316 STAINLESS STEEL TANKS 


3—2750 gal. vert., 7’ x 8’, Ya” shell & dished heads. 
2—2300 gal. vert., 7’ x 8’, V4" shell, *«” dished top, 
58" at bottom. Paddle agit., 60 sq. ft. coil. 

4—2250 gal. vert., 7’ x 6’-3”, vert., dished heads. 

1—2100 gal. vert., 6’ x 9’-10”, open top, cone bottom. 

6—685 gal. vert., 3’ x 13’, 120 sq. ft., int. coil. 
15—100 gal. separator tanks, cone bottoms, 20# WP. 
30—T316 SS tanks, 18 to 200 gal. 


SEND FOR CIRCULAR #1259A 





Dp E R RY EQUIPMENT CORPORATION 
1413-21 N. SIXTH ST. PHILADELPHIA 22, PA. 
Phone POplar 3-3505 
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EQUIPMENT SEARCHLIGHT . 





Chemical Manufacturing 
And Handling Equipment 


USED EQUIPMENT—EXCELLENT BUYS 
FOR SALE 


Gas Converter, GENERAL ELECTRIC, G5, 
4000 CFH, 400°F., 1254 


Lectrodryer, PITTSBURGH 
Type BWC, 100# W.P. 


Drycolene Preducer, GENERAL ELECTRIC, 
2000°, 200 cu. ft., Type G2 


impregnator, 21’’ diameter, 11” deep, 
combination impeller and spinner (2) 


Screen Vibrator, J. H. Day, 50’ x 116” 


Hammermill, swing hammer type, 4/2“ 
x 16” opening, 25 HP 


Hammermill, swing hammer type DIXIE, 
24” x 40” opening, 25 HP 


Tablet Machine, New STOKES RD3X, 
13/16” die, 7 ton 


Tablet Machine, COLSON Model 1035, 
1”, 35 station 


Calandria Pan 11'8” diameter, 13’ high 
with vacuum pump 


Stainless Tank, 42” diameter x 60” 
high, 10 gauge bottom discharge 


Tanks, vertical and horizontals, 7500- 
8000 gallon 


Acid Proof Bronze Pressure Vessels, 42” 
x 72”, 125# pressure 


Muller Mixer, BAKER PERKINS, 36” x 
84” opening, 100 HP 


= SIMPSON, 36” diameter tub, 5 
P 


Size 750, 


Front End Loader, LORAIN Moto-loader, 
15 cu. ft. bucket, pneu. tires—Used 

Separator, RAYMOND Single Whizzer 
Type 

Dust Collector, AMERICAN Rotoclone 
5250 CF 


Extractor, TOLHURST, 48”, 7/2 HP, 40 
HP 


Hydravlic Pumps and Units 
Blowers, CONNORSVILLE Positive Pres- 
sure—all sizes 


Crane, Model 83 BYERS, % yd., 38’ 
boom, diesel, magnet, controls, and 
generator, 1947 


Crane, Model 25 NORTHWEST, % yd., 
35’ boom, diesel 

Crane, Model 79 LORAIN, 1% yd., 60’ 
boom, diesel 


Crane, OHIO Locomotive, 30 ton, 8- 
wheel, diesel, 50’ boom, outriggers, 
generator, new 1954—LIKE NEW 
CONDITION. 


BEHR MACHINERY & 
EQUIPMENT CORP. 


1242 Seminary Street 
Rockford, Illinois 
Telephone: WOodland 2-7721 





LIQUIDATING 
“couse” CHEMICAL PLANT essere 


TYPE 316 STAINLESS STEEL EQUIPMENT 


1—2600 gals. type 316 SS vertical vacuum 
receiver 

4—Vert. type 316 SS ores carbon 
absorbers, 54" dia. x 

1—Struthers Wells 75 Sis type 316 SS, 
500# pressure vessel, ASME code Na- 
tional Board 

2—Rubber lined horiz. storage tanks, 5500 
gals. working pressure 45 

6—Rubber lined vertical storage tanks, 
4500 gals. working pressure 457 

2—Rubber lined vertical storage tanks, 
2500 gals., working pressure 457 

1—Type 316 SS packed column, 18” x 11’ 
7144", working pressure 45+ 

2—Buflovak type 316 SS jacketed rotary 
vacuum dryers, 5° x 30’, complete with 
25 HP explosion proof motors and 
drives 

3—Type 316 SS Ter-Meer continuous type 
centrifuges, 4° dia. bowls, complete 
with motors 


2—Readco stainless stee] horiz. blenders, 
. ft. working capacity, complete 

with 75 HP motors 
3—Mikro Model 3TH stainless pulverizers, 
complete with 40 HP explosion proof 

motors 

3—Nash SH-6 SS vacuum pumps, complete 

with 20 HP motors 
2—Shriver 42’ x 42 wooden P & F filter 
—— with hydraulic closing device 
ash TS-12 vacuum pumps, with motors 
~ type 316 SS blowers, Model 


MD, size 27” 

2—Aldrich” Groff type 316 SS hydraulic 
triplex pumps, size 2%4" x 4" at 500 psi 

2—Powell type 316 SS, 10” hyd. oper. 
flanged and ate valves 

at = ities by SS H 

3—Williams ae rity ss icadininalie with 
100 HP motors 

3—200 gals. type 316 SS jacketed kettles 

500 tons of type -. = Pipe, fittings and 
valves, from 2” 

500 tons of Semaud fat 





R. GELB & SONS, Inc. 


U. S. HIGHWAY 22, UNION, N. J. 


MUrdock 6-4900 
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O15) Chemical 
WB Plant Sale 


EVERETT, MASS. 


B&P Ter Meer $30 Centrifuge 316 S.S. 
Sharples C-27 Centrifuge 316 S.S. 
Eimco 4’x2’ Rotary Dewaterer 316 S.S. 
S.S. Centrifix Eliminator 42’x12'6” 
Sparkler 33-D-12 Filter, 316 S.S. 
Sparkler 18-D-8 Filter, 316 S.S. 
Swenson 24x20’ jkt. $.S. Crystallizers 
Swenson Evaporator 425 sq. ft. Stainless 
Absorber Column 18’x66’ Stainless 
Bubblecap Columns 7’x25’-8 trays; 
5‘x88’-35 trays; 3'x38’-35 trays 
Baker Perkins 18DIM 300 gal. Mixer 
100 Steel Tanks 1000 to 350,000 gal. 
Lummus Furnace 4 Million BTU 
11'6x34’ & 14’x24’ Crude Still, welded 
Penna. SX13 Hammermills, 400 HP 
Heil Patterson Crushers, 100 HP 
Koppers 36x42’-2 Roll Crushers 
Centrif. Blowers 23M; 29M; 50M, CFM 
10,000 ft Trough Conveyor 30”; 36”; 42” 
Stainless Centrif. Pumps 2’x2” to 6x5” 
Patterson Uni-Power Drives 1 to 20 HP 


STAINLESS TYPE 316 TANKS 


17,500 gal. 15’x16’OA Flat top, cone bot. 

11,500 gal. 12’x15’‘OA cone bot. 15 HP 
Agit. 

10,500 gal. 10’x23’OA dish top, cone bot. 

5,200 gal. 9’x11’ open top, flat bot. 

4,000 gal. 8’6”x10'6”OA Dished Heads 

1,000 gal. 5’x8’ open top, cone bot. 3 HP 


Agit. 
400 to 850 gal. (10) Some Agitated 


HEAT & POWERS?: 


60 E. 42nd St., N. Y. 17 MU 7-5280 
Sales Agents for Harcon Lipsett Joint Venture 


oem. LOCOMOTIVES = CRANES 


Gen. Elec. 20, 25, 45, 65, 80 & | 
2scTon Ind — Go pty Crane 


PLANT EQUIPMENT 


4’ Traylor TY G@ ry Crusher 

2—Wemco 2M-HMS Plants 

No. 5060 Dixie Mogul Hammermill 500 HP 

No. | Sturtevant aemeey Fine Reduction Crusher 
he n 


x P x ’ x 
Crushers, Fine Reduction: 22”, 2’, 3’, 4’, 
& 7’ 848 Cone, & 40” x 22” Roll 
Rotary Dryers: 3’x30’, 5’ oni hy gl 4 ¢ — 
Rotary Kilns: 36” x 30’, 6’ x 70’ & 9’ 
Roto ae foe 10 a 316 SS, tink Beit 


ars 
6” x 30’, Complete 
x 10’ Tyler- Hummer’ Electric Vibrating Screen 
2’x6’ & 3x12’ Seco Single Deck Vibrating Screen 
8’ & 16 Gayco Centrifugal Air Separator 
24” x 95’ Hewitt Robins NEW Truss Belt Conveyor 
x 32” Dings Magnetic Head Pulleys 
2200 & 3068-1.R. cone 
41000 CFM Sly Dust Col 
2000 Tons Steel Sheet Piling 10’ to 78° 
WANT BUY DRYERS — KILNS — CRUSHERS 
R. C. STANHOPE, INC. 
60 E. 42nd St. New York 17, N. Y. 





Tel. MU. 2-3075 





CIRCLE X ON READER SERVICE CARD 
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3—BRIQUETTING PRESSES 
IN STOCK 


Komarek-Greaves Model 21-94. 160,000# 
per square inch pressure. Roll size 942" 
face x 2114" dia. 75 HP Motor. High pres- 
sure feeders 








gal. Stainless Tank 
pr. Wald 10,000} Spiral Mixer 
pettale 32”x90” Double Drum Dryer 
SEND FOR LISTINGS 
STEIN EQUIPMENT CO. 


107—8th Street Sterling 8-1944 Brooklyn 15, N. Y. 
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. EQUIPMENT SEARCHLIGHT 








UP A TREE? 
GET DOWN TO EARTH! 


"*" GELB 


CHEMICAL PROCESS EQUIPMENT 








1—Bufiovak 24x36” chrome plated double drum dryer 
with SS contact parts, NEW 

1—Pfaudler 750 gal. glass lined jacketed reactor complete 
with impeller type agitator and drive 

1—Proctor & Schwartz stainless steel apron dryer, 2‘x20’ 

2—Mikro Model 3th SS pulverizers complete with 40 HP 
explosion proof motors 




















AUTOCLAVES, KETTLES AND REACTORS 

1—Pfaudler glass lined jacketed reactor, 100 gals., complete with 
impeller type agitator and drive 

1—Pfaudler type 316 SS jacketed reactor, 5 gals., complete with 
impeller type agitator and drive, 102 psi jacket, 60 psi internal 

1—Patterson 10 gal. autoclave complete with anchor type agi- 
tator and drive, 600 psi internal, 125 psi jacket 

2—Monel 2500 gal. jacketed autoclaves, 175# jacket 175# in- 
ternal pressure 

1—2500 gal. stainless steel open top jacketed kettle 

1—Van Alst 250 gal. SS jacketed kettle, complete with SS col- 
umn and condenser 

2—Blaw-Knox 600 gal. steel reactors, complete with double mo- 
tion agitators and drives. 50# jacket, 50# internal 


DRYERS 
1—American 42” x 120° double drum dryer, ASME, N.B. com- 
plete with drives and motors 
1—Buflovak twin drum chrome plated dryer, 32” x 90” 
1—Allis Chalmers SS 6° v 50’ rotary dryer, complete 
10—Allis Chalmers rotary dryers, 6’ x 50° and 7’ x 60° 
3—Link Belt steel roto louver dryers, Model 207-10, 310-16, 604-20 
1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30° 
2—Hersey SS rotary dryers. 3° x 16’ 
1—Buflovak SS jacketed rotary vacuum dryers. 3’ x 15’ 
3—Buflovak steel jacketed rotary dryers, 3’ x 15’, 5’ x 20’, 5’ x 35’ 
1—Traylor 4’ x 10’ rotary dryer 
1—Western Precipitation Corp. S. S. pilot plant spray dryer, 
Type N-2 
1—Bowen SS pilot plant spray dryer 


FILTERS 

3—Dorrco rubber covered filters, 6° x 2’ 

12—Sweetland #12 filters with 72 SS leaves 

1—Niagara SS filter, Model 510-28 

1—Oliver horizontal filter, 3° 

1—GATX SS pilot plant filter, 2’ x 6” 

1—Oliver SS rotary vacuum pressure precoat filter, 53" x 
1—Oliver SS rotary vacuum precoat filter, 3’ x 2° 
1—Oliver SS rotary vacuum filter, 3’ x 4’ 

10—Shriver plate and frame filter presses, 12” to 42” 
1—Shriver aluminum 30” x 30” P&F filter press, 30 chambers 


CENTRIFUGES 

1—Fletcher 48” SS under-driven centrifuge, complete with per- 
forate basket and motor 

1—AT&M 48” suspended type centrifuge, complete with plow, 
motor and imperforate basket 

2—Fletcher 40” rubber covered under-driven centrifuges with 


perforate baskets and motors 
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1—Tolhurst 26” SS under-driven centrifuge complete with per- 
forate basket and motor 

2—AT&M type 316 SS suspended type centrifuges, complete with 
26” perforate baskets, plows and motors 

4—Tolhurst 40” center slung rubber covered centrifuges, with 
perforate baskets and motors 


MIXERS 
1—Banbury #1 mixer, chrome plated rotor with 50 HP motors 
1—Robinson SS 125 cu. ft. horiz. double ribbon blender 
2—Readco SS horizontal rotary blenders, 450 cu. ft. 
1—Cleveland SS double cone blender. 85 cu, ft. complete with 
drive and motor 
2—Sturtevant #7 dustite rotary batch blenders, NEW 
1—Richmond Engr. type 316 SS 40 cu. ft. horiz. double ribbon 
blender 
15—Robinson type 304 SS horizontal blenders, 255 cu. ft. 
1—Baker Perkins Size 16, Type UUEM. 150 gal. jacketed double 
arm dispersion type mixer, complete with compression cover 
and 100 HP motor 
2—Baker Perkins 20 gal. SS jacketed vacuum double arm mixers 
1—Stokes SS granulating mixer, Model 21-J 


MISCELLANEOUS 

1—Vulcan SS bubble cap column, 4° x 25 plates 

1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
4—Davis Engineering Carpenter 20 heat exchangers, 125 sq. ft.. 

NEW 

1—Struthers Type 316 SS heat exchanger, 330 sq. ft. 
1—Condenser Service type 316 SS heat exchanger, 350 sq. ft. 
3—Badger type 316 SS heat exchangers, 500 and 600 sq. ft. 
1—Downington type 316 SS heai exchanger, 750 sq. ft. 
4—Patterson type 316 SS condensers, 200 and 300 sq. ft. 
1—Griscom Russell stainless steel heat exchanger, 900 sq. it. 
2—Swenson type 316 SS vacuum crystallizer, 3’6” x 12", 2’ x 12° 
3—-Williams type 316 SS hammermills, Model AK 

1—Ross 6” x 14”, 3 roll paint mill, complete 








4—Alloy Fabricators type 316 SS vacuum receivers, 2600 


gal. 

2—Struthers Wells type 316 SS jacketed reactor, 2000 gals. 

7—Western States 40” type 316 SS suspended type centri- 
fuges, complete with perforate baskets, plows and 40 
HP motors 

2—Bufilovak SS rotary vacuum dryers, 5’x30’ 
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GAULIN G.T.A. 


Gaulin Technical Assistance 


GTA Bulletins 





Technical Assistance Laboratory Analysis 





r‘ValomCr-leliiaM@mlelsalelel-lalp4-1a— 
mai Oh Alol-Mial-M ad @-lotilet-lm—jellelilelas 
(om at-teileodi-m Ocelaliae)| 


Try Particle Control in 
Your Plant... Rent a 
Gaulin Laboratory Homo- 
genizer for Only $75.00 
Per Month! 

This versatile Machine reduces 
ingredients in your product to 
ultimate particle size . . . Mini- 
mum sample one pint; Ca- 
pacity 15 GPH; Pressures up 
to 8000 psi. Rental costs 
applicable against purchase 


What’s the best method to disperse, emulsify or 
blend? You can get the right answer on the most 
effective method with Gaulin Particle Control. Not 
only will Gaulin Homogenizers improve product uni- 
formity, stop separation, accent taste, speed chemical 
reactions, but they will increase salability of prod- 
ucts and cut costs. 

Take advantage of Gaulin Technical Assistance, 
too. It provides free technical data, experienced 
advice and laboratory analysis. Write for GTA 
Bulletins . . . Homogenizers H-55, Sub-Micron Dis- 
persers SMD-55, and Colloid Mills C-57. 


71 Garden Street Everett 49, Mass. 


World’s largest manufacturer of stainless steel reciprocating, rotary, 


price. Write for BulletinLH-55. pressure exchange pumps, dispersers, homogenizers and colloid mills. 
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HIRAM WALKER 
uses... 





Spray Nozze 
PES ssisss 


materials in 


brass, stainless steel, bn 
lead, hard rubber, hardened 

steel, tungsten carbide 

and many others. 


performance 


uniform distribution with 
spray angle, capacity, 
impact and atomization to 
your specifications. 


to improve every spraying operation 


Improve performance, lower spraying 
costs with Spraying Systems spray 
nozzles. Prompt delivery. For complete 
information write for Catalog 24. 





Right, a diagram of 
SPRAYING SYSTEMS CO. the |WT Counterflow* 
3275 RANDOLPH ST. ¢ BELLWOOD, ILL. system of regenera- 
ADVANCED SPRAY NOZZLE DESIGN FOR NEW tion, whereby a 
DIMENSIONS IN CONTROL AND PERFORMANCE downward flow pro- 
duces a “barrier” to 
keep the bed from 
being expanded by 
the upward flow of 
regenerant, 











“MARRICK DISSOLVED SOLIDS IN 
Floatless, Electrode Type J RAW WATER REDUCED 


LIQUID LEVEL CONTROLS FROM 570 TO 3 PPM 
USING “COUNTERFLOW" 


| At the Hiram Walker distillery in Peoria, 
° Illinois, the IWT equipment shown above is 
gi ve you a used to provide purified water for adjusting 


proof of various alcoholic beverages. It con- 





/ sists of automatic Counterflow* cation ex- 
ese a van ages changers, automatic weakly-basic anion ex- 
- . 
changers, and a .vacuum degasifier. The 
de-ionized water is suitable for beverage use 
| without any need for activated carbon filtration, 


No moving parts in the liquid hs Easy | because the resins used do not add any taste, 


P 6 ° 2 color, or odor to the water. The equipment, 
to install No adjustments necessary after 2)4 years, is still giving rated capacity 


Unaffected by acids or caustics @ Un- | of 140,000 gallons in each 24 hours. Quality, 
proposed at 5 ppm, actually runs mostly at 
affected by pressure or temperature 4 1 ppm with a maximum of 3 ppm. Counter- 
flow* regeneration provides lowest operating 


Standard 2&3 pole units listed by U/L cost through reduced regenerant dosages. 


* U.S. Pat. 2,891,007 


Two pole control shown above 


. YOU CAN USE OUR CONTROLS FOR: 
Write for 32-page IWT LEADS THE WAY 
Catalog which gives © Single & Multiple pumps © Condensate contamination The ceocrtemss WAN ceuiied 109 he 

complete specifications ® Motor & solonoid valves © Storage tanks x produce this excellent performance at 
@ High & low cutoffs ®@ Volumetric Metering Hiram Walker has been gained through 
Special controls to & alarms © Waste sumps intensive pioneering in the important 


custom requirements phases of the ion-exchange process ever 
q Dept. 12 since its introduction in 1937. 


CHARLES F. 1961 W. Eleven-Mile Road ILLINOIS WATER TREATMENT CO 


n ; 7:' rR Re a <¢ ee Berkley, Michigan 840 CEDAR ST., ROCKFORD, ILLINOIS 
- 


Telephone JOrdan 4-6667 NE ( )FFICE: 141 E. 44t New 


ore) ay hd : ANADIAN DIST 
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GRID. 


got tobe good I 


LOOK at the 
plants that depend up 


GRID 2c 


for a trouble-free, low maintenance cost heating system - 
One that will serve without service - Installations made in 
1929 are still operating without need for repairs. GRID’S design 
and construction makes the difference ! 
Cast Iron Construction resists corrosion externally 
from acid fumes and internally from electrolysis. 
No leaking from rotted cores. 
one-piece cast iron heating sections and headers 
are leak-proof on steam pressure up to 250 
p.s.i. 450° temperature. Smaller steam lines 
cost less. 
heating sections with widely spaced fins cast 
integral with steam chambers are easy to clean 
- Will not ‘mat’ on air inteke side. 
design develops low outlet temperatures and, 
with proper fan volumes, delivers warm, com- 
fortable air to floor - No wasted heat at ceiling. 
Get complete information on a GRID System for 
your plant. Write for catalog *956 GRID CAST 
IRON STEAM HEAT TRANSFER SURFACE. 


Representatives in p> 
gore principal cities Se 
. NTO 


DIAMOND : 

STAUFFER Co, CRYSTAL 
CHEMICAL SouyM8IA SALT Co, 
CHEMic CHEMICAL & ‘ 

CORP. a CORP. 


HEMICAL CO 
ALLLIED CHEM. & goon MACH } 

: _ DYE Corp. FrcHEMICAL 

D. J}. MURRAY MANUFACTURING co. 


wire? So cue om Al 


WA 4 
yaa 1§63 WISCONS 


M. Gris ac darerd Si LHICE 
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Badger Meter Mfg. Co. 


industrial Products Division 
4545 W. Brown Deer Rd. * Milwaukee 23, Wis. 


~ 





( Badger’s 2” stainless steel meter 
with magnetic drive... 


high accuracy on chemical 
and fertilizer applications 


@ Ruggedly constructed of 
Type 316 stainless steel for 
measuring liquid fertilizer and 
corrosive chemical solutions. 
@ Key maintenance features: 
simple design, take apart con- 
struction for easy, quick clean- 
ing. Magnetic drive eliminates 
packing gland. 

@ Accuracy +.5% (20-100 
GPM), operating pressure to 
150 PSI, and temperatures to 
150° F. 

© Order with low-cost standard 
totalizer, combined gallon to- 
talizer and reset totalizer or 
electric batch. Can be equipped 
with remote reading Read-o- 
Matic register as accessory. 

e Typical uses: measuring, 
blending, batching of liquid 
corrosive chemicals and ferti- 
lizers in manufacturing and 
bulk plant operations. 


» the cost of operation, an 
cost savings are thus virtually or en- 








Write for descriptive literature 








1> OECD - Ge 2 PG - © EC 3 - Gs Bs © OP 


NO PROBLEM... 
with these Butterfly Valves! 


Pressure drops to 1200 psi 


+ + + + 


accurate flow control 


Heavy Pattern 


BUTTERFLY 
VALVES 


WRITE FOR BULLETIN NO. 76 





Inlet pressures up to 6000 psi 


Temp. range —300°F to +2000°F 

Sizes 1” to 108” in all ASA ratings 
Closing speeds fast as 14 second 

Equal percentage flow characteristics for 


FISHER-CONTINENTAL 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa / Woodstock, Ontario / Rochester, England 
Direct Inquiries to: CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Penna. 
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me. . . one of a series presented by 
Western Supply Company, Tulsa, to 


‘improve the “1.Q."* of engineers .. . 
(*“Income Quotient”) 


"LOW FIRST-COST VS. LOW 


ULTIMATE COST” CONTRO- 
VERSY DEMANDS UNDER- 


STANDING OF ECONOMICS 


In the price-economy of competitive 


> bidding, especially in the field of capital 
ee a oman equipment, the historic struggle 


tween long-range economy and “low- 


= dollar” first-costs has been brought into 


sharp focus by modern cost engineering 


» practices. Calculating and evaluating the 
» eventual profitability of such equipment 
*can no longer be a matter of “guesti- 
= mates’ or conjecture. The practical facts 
» of economic life must be faced. Process 


"companies must scrutinize closely ALL 
ithe factors concerned in engineering, 


» construction, installation and continued 
' operation. Unanticipated maintenance or 


Sreplacement costs can — he oe 
suppos irst- 


tirely eliminated. 
Why is “cost engineering”, or engi- 


| neering economics an exotic term to 


* most engineers? This is the Age of Spe- 


© cialization, and so it follows, given free 


rein, over-design frequently occurs. At 


the other extreme is the “gimmick 
® pushers” approach that anything will 
| suffice if the price is right. Between 
~ these two extremes the dedicated engi- 


neer must establish parameters that will 


= satisfy to the highest degree the three 


\ M's of industry — Men, Materials, and 


Means. 


Faced with these problems, then, how 
'can we best solve the problem: “When 
is a low bid really low?” A multitude 
of answers must contribute to the total 
' solution. What is the longevity of the 
}equipment? How many spare parts will 
‘be required? How often will shut-down 
» be required to make repairs? How much 
>time will be required? What are the 
/economic consequences of shutting down 


» the continuous flow operation? 


Cost-and-economy consciousness is of 
rime concern in each stage of process 
quipment manufacture — from design 
»through fabrication, and finally to in- 
| stallation and operation. All aspects of 
true costs must be considered, not simply 
those which are obvious at the moment. 


Infinite care must be exercised when 
considering the following: 


Design — a major factor involved in the 
"creation of process equipment. During 
the design phase, the greatest waste of- 
‘ten results from a desire to be conserva- 
ive. True economy in design must, 
therefore, satisfy the criteria which apply 
» to each particular process. 

ayout— management is interested in 
equipment that will pay out in the 
shortest period of time, and this would 
seem to indicate buying only what is 


») required, at the lowest cost, at the time 


it is needed. Again, however, the life 
| of the equipment, its maintenance, shut- 
down time and other factors cannot be 


> ignored. 


Excess-capacity — each piece of equip- 
ment must be designed for its specific 
use in order to obtain maximum benefit 
of capital dollars. Excess-capacity equip- 


= ment, purchased without specific antici- 


pation of future expansion, represents 
idle investment dollars. 


Today's fierce competition requires the 
concentrated application of both short 
and long term economies, from design 
through final construction and operation. 
: This subject is treated in more detail in 
a new booklet, “Low Ultimate Costs and 
Low Dollar Bids Are Not the Same”, 
and single or multiple copies are avail- 
able by writing WESTERN SUPPLY 
COMPANY, Box 1888, TULSA, 
OKLAHOMA . where the teamwork 
of science, engineering, technology and 
economics are combined to provide the 
optimum in the “cost-engineered” heat 
exchangers in your future. 
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Ceaseless inspection on a round-the-clock basis is the price TENCO presie We. See 37 
is glad to pay for its enviable record in plant sanitation. It was this Proctor & Schwartz, Inc a 
meticulous attention to detail and process improvement which forced the 
messy platform scale and scoop operation, with all its spillage, i a 


to give way to the Richardson Automatic Bagging Scale for packaging Packings Division .............. 2 
bulk instant coffee. Besides helping with housekeeping Richardson Reynolds Metals Co sees 

5 raluabl ° o Reilly Tar & Chemical Corp........ 2 
saves valuable material for TENCO, too. FOGURUNOME CINE Go tk hea nce’ ‘ 
ee RAE SEE } , see : Richardsen Seale Co.............. 336 
uchardson automatic ageing and proportioning scales are promoting Robertshaw-Fulton Controls Co. 
good housekeeping, controlling quality, saving labor and material ea seers cig Fa 
in hundreds of food plants. They are ready to go to work for you, too. Bonen ae ae pacer a: 
Why not phone or write Richardson Scale Company, Clifton, N. J. Rockwood Sprinkler Div. 

x Gamewell Corp. (Valves) 

Robwe TAA Osis. ives 
Ross & Son Company, Inc., Chas... 


Send for free 


technical bulletin Page 
a Scientific Design Co 


St. Regis Paper Co...........:.5 123 
RS-52 Sinclair Refining Co 


ie Sales and gervice Branches “ Principal Cities. Sly Mfg. Co., W. W 
so manufactur ny , ; Seat in 
and Australia, Richardson Scales conform Speedline Stainless Stec! 
to U. $. Weights and Measures H-44 Fittings Div., 
for your protection. Horace T. Potts Co 


Spraying Systems Co 


MATERIALS HANDLING BY WEIGHT SINCE 1902 Square D Company 
Stokes Corp., F. J 
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Layout with Hi-Seal 
tube fitting 





Take Guesswork Out of 
Lab Crushing & Grinding 


Sturtevant Design Provides 
Easy Access for Cleanouts — 
Returns Complete Sample 

In seconds, because of “Open-Door” 
accessibility, all Sturtevant crushing or 
grinding parts are exposed for thorough 
cleanouts. 100% sample return is easy 
to secure. 

Sturtevant laboratory machines are 
ruggedly constructed — design, based 
on production models, gives top lab or 
pilot performance. 

Send for Bulletin No.067, which gives 
full description of all Sturtevant Jabora- 
tory machines. 


layout with 
typical tube 
fitting 





























How Hi-Seal saves space...cuts costs 


a Hi-Seal fitting. You can see when 
a Hi-Seal joint is tight. When the 
threads are covered, the seal is 
pressure-tight beyond the strength 
of the tube itself. 

Hi-Seal conforms to J.I.C. and 
A.S.M.E. standards . . . is available 
in steel, stainless, aluminum and 


These two sections of typical tub- 
ing layouts show how you save time 
and money using Imperial Hi-Seal 
butt-joint tube fittings in tubing 
circuits: 
- You save up to 50% on space re- 
quirements by making butt joints. 
- You use less tubing. Fewer bends 


are required. 


- You cut man-hours in installation. 
There’s no danger of over-torqueing 


() IMPERIAL 


LEVEL INDICATION 


BY RADIATION... 


ey me 


BY CAPACITANCE... 


a 
MODEL B-06 . 


INSTRUMENTS, INC. 


my 


CHEMICAL ENGINEERING- 


brass for 4%” to 1144” O.D. tubing. 
Write for Catalog 3108 or call your 


Imperial industrial distributor. 


THE IMPERIAL BRASS MFG. CO. 
Department CME-110 
6300 West Howard Street, Chicage 48, Illinois 


27-60 


* DETECTION * CONTROL 


For positive on-off control and determination 
of liquid or solid level within a closed vessel 
or piping using nuclear radiation. Mounted 
externally. RADIONIC is used NOW for CO. 
fill control, uranium ore hoppers, food con- 
tainer filling, varnish blending, acid slurry 
refining, asphalt pots, ‘green salt’ reactors, 
high energy jet fuels, latex drums, electrical 
transformer case filling. 
Write for Bulletin No. 558 


A capacitance operated super-sensitive elec- 
tronic relay. Detects liquid or solid levels, 
liquid-liquid or foam-liquid interface*. Probe 
mounted internally. ELECTR-O-PROBES® 
are NOW in use for detection of liquors and 
foam in pulp and paper mills; heavy fluids, 
acids and fluid interface in chemical plants; 
alarm for refrigerant control in freezing 
plants; mixed feeds; water-oil interface; fluids 
in dairies, breweries, etc. 
Write for Bulletin No. B-06 


* Model B-06 shown features unitized explosion-proof con- 
struction, plug-in components, tank side mounting. 
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Lab Crushing Rolls: Special lab design. Two models: 
8 x'S in. and 12 x 12 in. rolls. Capacities to 10 
tph. Both models adjust down to 20 mesh. Tires of 
high carbon forgings. Automatic feeder, adjustable 
controls. 


lab Jaw Crusher: Crushes hardest rocks at 42 to 
\% in. settings. Roll jaw action — no clogging. Feed 
opening 2 x 6 in. Capacity to 1900 lbs. per hr. at 
Y in. setting. Instant adjustment. Manganese jaws, 
reversible shield. 


lab Swing-Sledge Mill: 5 x 6 in. opening takes 
soft, medium, tough or fibrous feed. Capacity to 1 
tph. Fines regulate from 1 in. to 20 mesh. Choice 
of gratings, hammers (or knives). 


Sample Grinder: Disc type grinders for dry, friable 
soft or medium materials. Three sizes — 6 in., 10 
in., and 14 in. take feed as coarse as %4 in. Pro- 
duces 100 mesh fines at capacities to 200 lbs. per 
hr. on largest model. Regulate 10 to 100 mesh. 
In-operation adjustment. 


STURTEVANT 
MILL COMPANY 
100 Clayton St., Boston 22, Mass. 
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FISCHBEIN 
Sy Vem @ Reh) a) 


MODEL CR 


AIR OPERATED 


Recommended for use in 
areas where explosion- 
proof electrical equip- 
ment would normally be 
required. 


Available with or without 


FISCHBEIN [7*+ 4° ° 


Tape Binding Attachment 


Produces perfect tape-bound closures. 
Complete portability maintained. At- 
tachment can be quickly removed when 
tape binding is not required. 

For details and complete catalog file of 
Fischbein Bag Closing Equipment. . . write. . . 


DAVE FISCHBEIN CO. 


2720 30th Ave. S., Dept. CE, Mpls. 6, Minn. 





Pilot Unit 


DRYING PROBLEM? 


“DAVENPORT” has the answers to your 
drying problems. Our laboratory is equip- 
ped with this Rotary Flash Dryer — Direct 
Gas Fired or Steam Coil Heated — Fully 
instrumented for automatic operation. 

Let our engineers consult with you on your Pressing, 
Dryira and Cooling problems or send for our catalog 


“A" For quick reference consult your Chemical 
Engineering Catalog. 


DAVEN?O 


A DIVISION OF 
MIOOLE STATES 
CORPORATION 


ACHINE’ AND 
Company 


Davenport, lowa, U.S.A. 


Curmicat ENGINEERING——Novembcr 14, 1960 


@ Requires no_ installation, 
supports or plant space. . 


@ Power trans- 
mitted by fibre 
gears that re- 
quire no lubri- 
cation. 


@ Handles textile 
and paper bags. 


e Weighs only 
9% Ibs. 


PRESSING — DRYING 
ears | 


COOLING Equipment 


Continuous DeWatering 


Presses 


ROTARY DRYERS 
Steam Tube, Hoi Air 
and Direct Fire 


Atmospheric 
DRUM DRYERS 
ROTARY COOLERS 
Water and Air 











STEAM JACKETED 
KETTLES 


meet every processing 
and mixing need! 


The contrast between kinds of products, 
where a cook-mix process is employed, 
staggers the imagination, We frankly don’t 
know how many industries require this 
type of processing. But if you have a need 
for minutely controlled temperatures for 
either heating or cooling combined with 
thorough mixingoragitating,Groensteam 
jacketed kettles provide the most efficient 
method ever developed.Groen engineering 
research brings you unexcelled heat trans- 
fer faster, easier, with substantial savings 
in time and labor. Groen stainless steel 
processing vessels are easier-to-clean, too, 
providing the ultimate in sanitation. 
There’s a size and type for every process 
or product.Write for complete engineering 
data and specification sheets. 


Complete line includes 
tanks, coils, vacuum 
kettles, revolving pans, 
tubular heat exchang- 
ers, pilot plant units and 
special specification 
equipment. 


GROEN mec. co. 


1900 Pratt Bivd., Elk Grove Village, Ill. 
30 Church St., New York 7, N.Y. 


339 
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BUTADIENE . A high purity diolefin, it gives top quality 
to latex paints. Iy fulfills the most rigid requirements for 
purity and uniformity ... helps water emulsion paints 
roll on smoothly, evenly, and easily. 


METHYL ETHYL KETONE js a solvent used in the manu- 
facture of many lacquers and shellacs. It assures durable 
surface coatings for fine furniture. Of high purity and low 
acidity, it provides maximum solvent power at minimum cost. 


WHAT'S NEWS IN CHEMICALS 





DICYCLOPENTADIENE . As an extender for drying oils in 
varnish manufacture, it reduces the cost of the finished 
product. As a modifier for semi-drying oils, it upgrades them 
by approaching drying oils in reaction and drying time. 


se 
i 
TECHNICAL ASSISTANCE. At the Enjay Buton testing 
laboratory the most modern equipment and methods are 
always at work to help customers in the solution of tech- 
nical problems and new product applications, 


ANOTHER FIRST FROM ENJAY FOR BETTER 


A new line of thermosetting poly- 
mers for better container coat- 
ings and countless other products 
now joins the family of chemical 
raw materials that Enjay offers 
the surface coatings industry. 
These new polymers — Buton 
Resins were formerly called 
C-Oil and Butoxy Resins. They 
offer tough, high-quality coatings 
comparable to those obtained 
from higher-priced materials. 
3uton Resins may be cured by 
air dry — force dry cycles, low- 
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temperature bakes, high-tem- 
perature bakes, or a new tech- 
nique called flame curing. Flame 
curing produces the tough, chemi- 
cally resistant finish 20 to 50 
times faster than conventional 
bake cycles. 

Buton Resins offer multiple ad- 
vantages. They can be blended 
with ureas, melamines, short and 
medium oil alkyds, vinyls, pheno- 
lies and nitrocellulose to obtain 
specific properties. They provide 
adhesion on various substrata, 


CHEMICAL ENGINEERING 





SURFACE COATINGS... 


high gloss, good pigment wetting 
and good corrosion and chemical 
resistance. Buton Resins can be 
used in primer formulations for 
appliances, automobiles, and all 
types of metals. They can also be 
formulated for use in container 
linings, finishes for furniture, 
wire coatings, etc. For technical 


L 


UION resins 


assistance or to order any Enjay 
chemical, write or phone. 


HOME OFFICE: 15 West 5lst 
Street, New York 19, N. Y. 
OTHER OFFICES: Akron + Boston 
* Charlotte + Chicago « Detroit 
* Houston « Los Angeles »* New 
Orleans * Tulsa. 


*Trademark 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


PETROCHEMICALS 





0.1% in solution . . . how to handle practically 
and profitably ... consider Permutit Ion Exchange 


Ion exchange, the Permutit way, is a 
standard, unit operation for: Purifica- 
tion, Concentration, Separation and 
Addition. 

It is a versatile process involving 
many types of dilute solutions. 
Unified responsibility. As with any 
unit operation, success is related to 
coordination. In the case of ion ex- 
change at Permutit, this encompasses 
conceptual system design, process en- 
gineering, equipment design and fab- 
rication, and service of the completed 
installation. 

Not the least is the ion exchanger 
employed. As the only manufacturer 
of both resins and equipment, Per- 
mutit is best able to control the ion 
exchange operation from beginning to 
end. 

You get this complete, unified ap- 
proach when you work with Permutit. 
Pioneering the field since 1912, Per- 


mutit offers a fund of ion exchange 
technology, equipment and resins, un- 
matched by any other group. 


Rely on any or all of our services: 


1. Technical assistance. Your prob- 
lem and process will be thoroughly 
and expertly evaluated in terms of 
what ion exchange can do. 

2. Wide choice of resin. From among 
Permutit’s more than 30 ion ex- 
changers, those best suited for your 
needs will be specified. In this wide 
selection you'll find many unique and 
specialized cation and anion exchang- 
ers, mixtures and miscellaneous ad- 
sorbents. 

3. Dollar-saving equipment. Fre- 
quently the equipment you need is 
already available as a “package” or 
can be quickly assembled from stand- 
ard, stocked components. Naturally, 
custom units are = a part of our serv- 


_PFAUDLER PERMUTIT inc. 


Specialists in FLUIDICS...the science of fluid processes 


ice, and automatic equipment was 
pioneered by Permutit. 

FLUIDICS and you. This total approach 
is part of Fluidics at work—the Pfaud- 
ler Permutit program that applies the 
science of fluid processes to profitable 
solutions for problems _ involving 
liquids or gases. 

If you're interested in ion exchange, 
either (a) send for a 12-page booklet, 
“Permutit Ion Exchangers” or (b) 
send us an outline of your problem. 
Write to our Permutit Division, 50 
West 44th Street, New York 36, N. Y. 


OVER 30 ION EXCHANGE RESINS are avail- 
able from Permutit, along with the know-how 
and equipment that can help you get the 
most from this recognized unit operation. 
Samples on request. 


FLUIDICS AROUND THE WORLD 
Pfaudler Permutit is a world-wide com- 
pany with manufacturing plants in Ger- 
many, Great Britain, Canada, Mexico, 
Japan and four in the United States, 





~---4 


eee 


Bere Ror or or ori ern Ay cts tes 
Sp Shy 


“8 


Re te tay 


